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1. Introduction 
NGH Pty Ltd commissioned Nature Advisory Pty Ltd to undertake bird utilisation surveys (BUS) at 

the proposed Lotus Creek Wind Farm (the project). The project is located within the Isaac Regional 

Council Local Government Area, approximately 150 kilometres north-west of Rockhampton and 20 

kilometres west of the coastal township of St Lawrence, Central Queensland. The project is 

proposed over three lots with an area of 48,393 hectares, from herein referred to as the study 

area as shown in Figure 1.  

The method used for the BUS was based on the standards for assessing the risks to birds from 

wind farms in Australia, outlined in the “Best Practice Guidelines for the Implementation of Wind 

Energy Projects in Australia” (Clean Energy Council 2018). The surveys focused on the assessment 

of the potential impact of proposed turbines to birds within the study area. This report does not 

consider potential impacts from other project infrastructure. 

This investigation provides baseline data on birds that utilise the study area in accordance with a 

Before-After-Control-Impact (BACI) design as outlined in the Lotus Creek Wind Farm EPBC 

(2020/8867) Draft Bird and Bat Management Plan Report No. 19037.1 (3.4) (Nature Advisory 

2022).  

A total of four pre-construction BUS have been undertaken within the study area by experienced 

zoologists and ecologists, with one BUS completed during the early dry season and the early wet 

season in both 2019 and 2021 to account for seasonal differences in bird activity and migration. 

This report is divided into the following sections. 

Section 2 describes the methods used for the bird utilisation survey and outlines limitations. 

Section 3 provides an overview of the characteristics of the study area. 

Section 4 presents the results of the bird utilisation survey. 

Section 5 outlines the conclusions and recommendations to inform the design process and assist 

the development of a minimum impact proposal. 

This investigation was undertaken by a team from Nature Advisory Pty Ltd and NGH Pty Ltd 

comprising Eamon O’Meara (Senior Zoologist), Martin Kim (Ecologist), Natalie Sheppard (Ecologist) 

in 2019, Tom Cotter (Senior Zoologist), Silverio de Oliveira (Ecologist) and Taylor Hume (Ecologist) 

in 2021 and Bernard O’Callaghan (Project Manager) and Brett Lane (Principal Ecologist) in 2019 

and 2021. 
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2. Methods 
The bird utilisation survey (BUS) methods were consistent with the requirements for a “Level One” 

bird risk assessment in accordance with ‘Wind Farms and Birds - Interim Standards for Risk 

Assessment’ issued by the Australian Wind Energy Association (AusWEA 2005). This approach has 

been endorsed in the latest Best Practice Guidelines (Clean Energy Council 2018). The 

methodology conforms with State Code 23: Wind Farm development Planning Guidelines - 

Appendix 3 (Department of Infrastructure, Local Government and Planning 2017). 

Four field surveys were completed as detailed below. 

▪ Early dry season:  7th May to 10th May 2019  

▪ Early wet season:   3rd November to 8th November 2019 

▪ Early dry season:  14th April to 17th April 2021 

▪ Early wet season:  8th November to 11th November 2021 

Surveys were completed by Eamon O’Meara (Senior Zoologist) and Martin Kim (Ecologist) (early 

dry season 2019), Eamon O’Meara (Senior Zoologist) and Natalie Sheppard (Ecologist) (early wet 

season 2019), Tom Cotter (Senior Zoologist) and Silverio de Oliveira (Ecologist) (early dry season 

2021) and Tom Cotter (Senior Zoologist) and Taylor Hume (Ecologist) (early wet season 2021). 

During the surveys, the study area was accessed by vehicle and walking, and birds were recorded 

using binoculars.  

The locations of BUS points were selected on ridgetops, hilltops, spurs or slopes and offered a 

minimum 270-degree viewing where the terrain allowed. BUS points were located in habitat types 

representative of those across the study area. Each BUS point was located a minimum of 460 

metres from the nearest BUS point and were distributed as evenly as possible throughout the study 

area based on access constraints. It is noted that updated proposed turbine locations between the 

2019 and 2021 BUS required a number of BUS points from the 2019 BUS to be excluded from the 

baseline dataset due to distances of up to 5.58 kilometres from the nearest proposed turbine 

location.  

2.1. Fixed-point count 

The fixed-point count method involved an observer stationed at a BUS point for 20 minutes. A 

length of 20 minutes for fixed-point counts meets the time length requirement for BUS as outlined 

in the ‘Wind Farms and Birds - Interim Standards for Risk Assessment’ (AusWEA 2005) as well as 

the time length requirement for diurnal bird surveys as outlined in Australian Government and 

Queensland Government survey guidelines (Department of the Environment, Water, Heritage and 

the Arts 2010, Eyre et al. 2018). The adequacy of using 20 minutes as an interval to record the 

presence of birds during BUS was also investigated in an earlier study at another wind farm site 

(Nature Advisory data). This showed that 82 to 100 percent (average 88 percent) of species seen 

in one hour of surveying were seen in the initial 20 minutes of observation. The period of 20 

minutes used at the BUS points was considered adequate to generate representative data on the 

bird species in the area during the surveys. 

During the 20 minutes, all bird species and numbers of individual birds observed within 80 metres 

(during the 2019 BUS) and 200 metres (during the 2021 BUS) were recorded. The species, the 

number of birds and the height of the bird when first observed were documented. For species of 

concern (threatened species, raptors and waterbirds), the minimum and maximum flight heights 
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were also recorded. All observers were qualified zoologists or ecologists with experience in bird 

detection and identification.  

Flight height was categorised as below, at or above rotor swept area height (RSA height): 

▪ A = Below RSA (< 40 metres above ground) 

▪ B = At RSA (40 to 265 metres above ground) 

▪ C = Above RSA (> 265 metres above ground). 

Each BUS point was surveyed eight times (eight replicates) during both the 2019 and 2021 BUS 

except during the early dry season 2019 BUS where six replicates each were completed due to 

time constraints at B6, B7, R3 and R4. Fixed-point counts were completed throughout the early 

morning, late morning, early afternoon and late afternoon to allow for changes in bird activity and 

movement throughout the day to be recorded. The schedule completed during the early dry season 

2021 is shown in Table 1 below as an example. 

During the 2021 BUS, a total of 14 fixed-points were located in close proximity to proposed turbine 

locations, from herein referred to as impact points (Figure 1). A total of two fixed-points were 

located approximately 500 metres from proposed turbine locations as recommended in ‘Wind 

Farms and Birds - Interim Standards for Risk Assessment’ (AusWEA 2005) and from herein are 

referred to as reference points. It is noted that due to updated proposed turbine locations between 

the 2019 and 2021 BUS, the location of four BUS points from the 2019 BUS (M3, M4, E3 and E4) 

remain in close proximity to updated proposed turbine locations and are consistent in location with 

B4, B5, B6 and B7 2021 BUS impact points respectively. The counts completed during the 2019 

BUS at M3, M4, E3 and E4 were consolidated into B4, B5, B6 and B7 respectively. An additional 

four BUS points from the 2019 BUS (M5, M6, E5 and E6) were renamed R3, R4, R5 and R6 

respectively and are considered reference points, taking the total number of baseline reference 

points to six. 

Impact points and reference points were surveyed to allow for a Before-After-Control-Impact (BACI) 

experimental design that measures the effect (if any) of the project on bird utilisation before and 

after the project is constructed and operational, both where the change may have its effect (impact 

points) and where it is unlikely to have an effect (reference points). The BACI experimental design 

enables the effect (if any) of the project to be distinguished from the effect of other, more 

widespread changes such as drought (AusWEA 2005). 

Table 1: Example of BUS schedule during a survey period (early dry season 2021). 

Date and 

Time 
14/04/2021 15/04/2021 16/04/2021 17/04/2021 

7:30-8:00 
   B12 

B13 

8:00-8:30 
B1 B4 B9 B14 

8:30-9:00 
B2 

B3 

B5 

B6 

B8 

B9 

B11 

B13 

9:00-9:30 
B1 

R1 

B4 

B6 

B8 

B10 

B12 

B14 

9:30-10:00 

B2 

B3 

R1 

B5 

B7 

B7 

B10 

R2 

R2 

B11 

10:00-10:30 
B1 B4 B10 B14 
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Date and 

Time 
14/04/2021 15/04/2021 16/04/2021 17/04/2021 

10:30-11:00 
B2 

R1 

B5 

B6 

B8 

B10 

B12 

B13 

11:00-11:30 
B1 

B3 

B4 

B7 

 B11 

B14 

11:30:12:00 

B2 

R1 

B5 

B6 

B9 

R2 

R2 

B12 

B13 

12:00-12:30 
B3 B7 B8 

B9 

B11 

12:30-13:00 
B2 B5 

B6 

B9 B13 

13:00-13:30 
B1 

R1 

B4 

B7 

B9 

R2 

B12 

B14 

13:30-14:00 
B2 

B3 

B5 

B6 

B8 

B10 

B11 

B13 

14:00-14:30 
B1 

R1 

B4 B10 

R2 

B12 

B14 

14:30-15:00 
B3 B7 B8 B11 

15:00-15:30 
B1 

R1 

B4 B10 B14 

15:30-16:00 
B2 

B3 

B5 

B6 

B10 

R2 

B13 

16:00:16:30 
B1 

R1 

B4 

B7 

B8 

B9 

B12 

B14 

16:30-17:00 
B2 

B3 

B5 

B6 

B9 B11 

B13 

17:00-17:30 
 B7 R2 B12 

17:30-18:00 
  B8 B11 

Note: prefix ‘B’ refers to impact points and the prefix ‘R’ refers to reference points. 

2.2. Incidental sightings 

In addition to the bird observations during fixed-point counts, incidental observations were 

recorded while travelling throughout the study area. Emphasis was placed on observations of birds 

of concern (threatened species, raptors and waterbirds) as well as birds moving through the study 

area at rotor swept area (RSA) height. 

2.3. Collision risk modelling 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) Policy Statement 

2.3 - Wind Farm Industry (Department of the Environment, Water, Heritage and the Arts 2009) lists 

collision risk modelling (CRM) as a tool to avoid or mitigate impacts to Matters of National 

Environmental Significance (MNES) (including threatened and/or migratory bird species listed 

under the EPBC Act) when collision appears to present a significant risk. The Queensland Wind 

Farm State Code Planning Guideline requires CRM for birds to be part of the fauna impact 

assessment for wind farms (Department of Infrastructure, Local Government and Planning 2017). 

Currently, the code indicates a preference for collision risk modelling to be done for listed 

threatened species. Elsewhere in Australia, CRM has been used to model the number of individuals 

of listed threatened species affected over the life of a wind farm project, or annually, expressed as 

the likely number of individuals affected. 
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An important input to CRM is an estimate of the number of flights at risk across a wind farm site, 

a proportion of which can be assumed to be at turbine height (based on recorded flight heights) 

and estimated density. This data is generated through BUS, the method used in this survey.  
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2.4. Limitations 

Weather conditions during the 2019 and 2021 BUS were largely fine, warm to hot and sunny 

throughout, with a daily maximum temperature range of approximately 18 to 33°C. Moderate 

rainfall was experienced at times during two days of the 2021 early wet season survey period. 

Northerly and easterly winds prevailed throughout each survey period, varying from gentle to fresh 

in strength. Visibility of greater than one kilometre was experienced throughout fixed-point counts 

during each survey period.  

During fixed-point counts, all bird species and numbers of individual birds observed within 80 

metres were recorded during the 2019 BUS and within 200 metres during the 2021 BUS. In 

addition, during the 2019 early dry season survey period six replicates (rather than eight replicates) 

were completed at BUS points B6, B7, R3, R4. This practical limitation can be accounted for in the 

subsequent statistical analysis and interpretation of the BACI data set.   

No significant limitations were experienced during the BUS in each survey period. The level of BUS 

completed is considered sufficient to assist in assessing the risk to birds from the project (see 

section 4.1), combined with the more general ecological survey data generated by other habitat 

and fauna investigations within the study area. 
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3. Study area description 
The majority of the study area where wind turbines are proposed consists of low open woodland 

habitat on hilltops dominated by Narrow-leaved Ironbark (Eucalyptus crebra), Lemon-scented Gum 

(C. citriodora), Silver-leaved Ironbark (E. melanophloia) and/or Brown Bloodwood (Corymbia 

trachyphloia) with various levels of disturbance including thinning for cattle grazing, and the 

presence of non-native flora species in the ground cover and shrub layers. A description of the 

habitat at each BUS point is presented in Table 2 with representative photographs of the habitat 

present at BUS points shown in Figure 2.   

The study area also consists of pasture with scattered trees, semi-evergreen vine thicket and 

microphyll vine forest and creek lines dominated by Queensland Blue Gum (E. tereticornis). Some 

small farm dams are also present within the study area. 

The dominant land use within the study area is cattle grazing. Surrounding land to the west is 

predominantly cleared for grazing with remnant vegetation to the north, south and east of the study 

area including Glencoe State Forest immediately to the north-east. 

The study area lies within the Brigalow Belt North bioregion and Central Mackay Coast bioregion 

and falls within the Fitzroy catchment. 

Table 2: Habitat descriptions for BUS Points. 

BUS point Type Habitat* 

B1 
Impact Eucalytpus crebra, E. melanophloia and Corymbia citriodora open woodland on rocky 

clay hilltop. Lantana camara throughout shrub layer. 

B2 
Impact E. crebra and C. citriodora open woodland on rocky clay hilltop. L. camara throughout 

shrub layer. 

B3 
Impact E. crebra, E. melanophloia, C. citriodora and E. exserta very open woodland on clayey 

hilltop. L. camara throughout shrub layer and thinning for cattle grazing throughout. 

B4 
Impact E. crebra and C. citriodora open woodland on clayey rocky hilltop. L. camara 

throughout shrub layer. 

B5 Impact E. crebra, C. citriodora, E. exserta and C. trachyphloia low open woodland on hilltop.  

B6 Impact E. crebra and C. citriodora low open woodland on clayey, rocky granite hilltop. 

B7 
Impact E. crebra and C. citriodora low open woodland on clayey hilltop with semi-evergreen 

vine thicket and microphyll vine forest on rocky granite hilltop to south and west. 

B8 
Impact E. crebra, C. trachyphloia and C. citriodora low open woodland on gravelly clay hilltop. 

L. camara throughout shrub layer. 

B9 
Impact C. trachyphloia, Alphitonia excelsa and Brachychiton australis very low open 

woodland on rocky granite hilltop. L. camara throughout shrub layer. 

B10 
Impact E. crebra and A. excelsa very low open woodland on rocky granite hilltop. L. camara 

throughout shrub layer. 

B11 Impact E. crebra and C. erythrophloia low very open woodland on rocky granite hilltop. 

B12 
Impact E. crebra, E. melanophloia and Brachychiton sp. low open woodland on rocky granite 

hilltop. L. camara throughout shrub layer. 

B13 
Impact E. crebra, E. melanophloia and C. citriodora low open woodland on rocky granite 

hilltop.  

B14 Impact E. crebra, C. citriodora and A. excelsa low open woodland on rocky granite hilltop. 

R1 
Reference C. citriodora, C. trachyphloia, E melanophloia, E. crebra and E. acmenoides open 

woodland on gravelly clay slope. L. camara throughout shrub layer. 

R2 Reference E. crebra and C. citriodora low open woodland on rocky granite slope. 

R3, R4 Reference E. crebra grassy woodland / E. melanophloia and C. erythrophloia +/- E. populnea 

grassy woodland on igneous rocks. 
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BUS point Type Habitat* 

R5 Reference E. crebra +/- C. citriodora and/or E. acmenoides +/- Lophostemon suaveolens 

woodland to open forest. 

R6 Reference E. crebra low open woodland with Xanthorrhoea sp. groundcover. 

* R3, R4 and R5 habitat descriptions are derived from the Regional Ecosystem Description Database. 
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Figure 2: Representative photographs of BUS points (B3, B6, B9 and B11 descending).  
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4. Results 

4.1. Survey suitability 

The cumulative number of bird species observed from consecutive replicate counts at impact 

points has been plotted (Figure 3). This indicates that the number of species recorded levelled off 

for the 2019 and 2021 BUS as detailed below. 

▪ 2019 early dry season does not appear to be levelling off. 

▪ 2019 early wet season at 29 replicates. 

▪ 2021 early dry season appears to be levelling off at 110 replicates. 

▪ 2021 early wet season at 96 replicates. 

This supports the adequacy of using eight replicates to generate representative data on the bird 

species in the study area during the relevant time of year for the 2019 early wet season, 2021 

early dry season and 2021 early wet season survey periods. Six replicates at impact points B6 and 

B7 were completed during the 2019 early dry season survey period and is considered likely to have 

contributed to the cumulative number of species not appearing to level off for this survey period. 

Additional impact points and impact point replicates are proposed to be completed in future BUS 

within the study area during both the wet and dry seasons. 

 

Figure 3: The cumulative number of bird species recorded during consecutive replicates at 

impact points at Lotus Creek Wind Farm. 

4.2. Species and abundance 

A total of 124 bird species were recorded during the 2019 and 2021 BUS at impact and reference 

points and as incidental sightings (Appendix 1). Of these, 77 species were recorded at impact 

points, 57 species were recorded at reference points and 40 species were recorded as incidentals 

only. Species recorded were predominantly woodland and farmland species with some records of 

threatened species, raptors and waterbirds. The consolidated data collected at BUS points from 

the four survey periods is presented in Appendix 2. 
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Species richness at impact points varied during the 2019 BUS survey periods with a total of 32 

species recorded during the early dry season survey period and a total of 21 species recorded 

during the early wet season survey period. While nine species were recorded during both the 2019 

early dry and early wet season survey periods at impact points, a total of 23 species were recorded 

during the 2021 early dry season survey period and not during the 2019 early wet season survey 

period, and 12 species were recorded during the 2019 early wet season survey period and not 

during the 2019 early dry season survey period at impact points.  

Species richness at impact points was similar during the 2021 BUS survey periods with a total of 

51 species recorded during the early dry season survey period and a total of 55 species recorded 

during the early wet season survey period. While 40 species were recorded during both the 2021 

early dry and early wet season survey periods at impact points, seasonal variation in the species 

recorded was observed with a total of 11 species recorded during the 2021 early dry season survey 

period and not during the 2021 early wet season survey period, and 15 species recorded during 

the 2021 early wet season survey period and not during the 2021 early dry season survey period 

at impact points.  

During the 2019 BUS, total counts recorded at impact points was greater during the early dry 

season survey period with a total count of 241. The total count at impact points during the early 

wet season survey period was 112. Note that a total count refers to the number of individuals of a 

species observed during all fixed-point counts. Individuals were counted only once during a fixed-

point count with counts for each species at a BUS point summed to derive a total count. The total 

count at a BUS point can include the individual/s being included in the total more than once. 

During the 2021 BUS, total counts recorded at impact points was slightly greater during the early 

wet season survey period with a total count of 1,189. The total count at impact points during the 

early dry season survey period was 1,038. The most recorded species during the 2019 and 2021 

BUS are listed below in Table 3. The five most recorded species comprised 37.44 percent of all 

counts at impact points. 

Table 3: The five most recorded species at impact and reference points. 

Impact points Reference points 

White-throated Honeyeater Pied Currawong 

Pied Currawong Grey Fantail 

Noisy Friarbird White-throated Honeyeater 

White-throated Needletail* Rainbow Lorikeet 

Scaly-breasted Lorikeet Striated Pardalote 

* listed as Vulnerable and Migratory under the EPBC Act and Vulnerable under the NC Act. 

Total counts at impact points ranged between 10 counts at B7 during the 2019 early wet season 

survey period to 161 counts at B3 during the 2021 early wet season survey period. The five most 

recorded species comprised 40.47 percent of all counts at reference points. Total counts at 

reference points ranged between 18 counts at R6 during the 2019 early wet season survey period 

to 100 counts at R4 during the 2019 early dry season survey period as well as 100 counts at R1 

during the 2021 early wet season survey period. 

Bird species composition recorded during BUS can often differ between months and years due to 

seasonal changes in presence and abundance, activity, changes in foraging behaviour and 

seasonal distribution of birds among various habitats. It is noted that the reduced species richness 

and total counts during the 2019 BUS in comparison to the 2021 BUS is almost certainly related 



Lotus Creek Wind Farm – Bird Utilisation Survey                                   Report No. 19037.1 (4.1) 

  
 

 

    Page | 14 

to the reduced number of replicates completed at B6, B7, R3 and R4 during the early dry season 

2019 BUS. 

4.3. Flight heights 

The majority of birds recorded at survey points during the 2019 and 2021 BUS were between 

ground level and 20 metres above the ground (within and immediately above the tree canopy layer) 

as shown in Figures 4 and 5. 

 

  

Figure 4: Flight height intervals recorded at impact points during the 2019 and 2021 BUS. 

 

 

Figure 5: Flight height intervals recorded at reference points during the 2019 and 2021 

BUS. 
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Bird heights were also classified as below (< 40 metres), at (40 to 265 metres), and above (> 265 

metres) RSA height. An outline of the bird counts recorded at these flight height classes is 

presented in Table 4 with consolidated counts for the 2019 and 2021 BUS presented in Appendix 

2. 

Table 4: Summary of bird counts recorded at the three flight height classes. 

Flight Height 

Impact points Reference points 

Counts 
Percentage of 

all birds 
Counts 

Percentage of 

all birds 

A (below RSA) 2301 89.19 688 95.03 

B (at RSA) 271 10.50 35 4.83 

C (above RSA) 8 0.31 1 0.14 

Total bird count 2,580 100 724 100 

The total number of birds observed at RSA height at impact points was greatest during the 2021 

early wet season survey period with 136 counts. There were significantly less counts at RSA height 

at impact points during the 2019 early dry season survey period, 2019 early wet season survey 

period and 2021 early dry season survey periods with a total count of 19, 38 and 78 respectively. 

Species richness for birds observed at RSA height at impact points was consistent at 11 between 

the 2021 early dry and 2021 early wet season survey periods and at 5 and 1 respectively during 

the 2019 early dry and 2019 early wet season survey periods. 

The five most frequently recorded species flying at RSA are detailed in Table 5. These species 

represented 83.03 percent of the total counts recorded at RSA at impact points and 77.14 percent 

of the total counts recorded at RSA at reference points. 

Table 5: The five most frequently recorded species flying at RSA height. 

Impact points Reference points 

White-throated Needletail* Rainbow Lorikeet 

Rainbow Lorikeet Rainbow Bee-eater 

Sulphur-crested Cockatoo Australian Raven 

Rainbow Bee-eater Torresian Crow 

Wedge-tailed Eagle Australian Magpie 

* listed as Vulnerable and Migratory under the EPBC Act and Vulnerable under the NC Act. 

4.4. Threatened and migratory species 

The majority of birds found to utilise the study area were common, widespread species. Three 

threatened and/or migratory bird species were recorded during fixed-point counts: 

▪ White-throated Needletail (Hirundapus caudacutus caudacutus) which is listed as Vulnerable 

and Migratory under the Environment Protection and Biodiversity Conservation Act 1999 

(EPBC Act) and Vulnerable under the Nature Conservation Act 1992 (NC Act). 

▪ Squatter Pigeon (Southern) (Geophaps scripta scripta) which is listed as Vulnerable under the 

EPBC Act and Vulnerable under the NC Act. 
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▪ Rufous Fantail (Rhipidura rufifrons) which is listed as Migratory under the EPBC Act and Special 

Least Concern under the NC Act. 

Satin Flycatcher (Myiagra cyanoleuca) which is listed as Migratory under the EPBC Act and Special 

Least Concern under the NC Act and Powerful Owl (Ninox strenua) which is listed as Vulnerable 

under the NC Act were also observed as incidental records. 

4.4.1. White-throated Needletail 

White-throated Needletail is widespread in eastern and south-eastern Australia. The White-

throated Needletail subspecies that occurs in Australia is Hirundapus caudacutus caudacutus. 

This subspecies is a trans-equatorial migrant that breeds in the Northern Hemisphere summer and 

migrates south for the Southern Hemisphere summer. The species is mostly aerial in Australia, 

flying at heights of less than one metre up to more than 1,000 metres above the ground 

(Threatened Species Scientific Committee 2019). 

White-throated Needletail occurs over most habitat types and is recorded most often above 

wooded areas, including open forest and rainforest, and may also fly below the canopy between 

trees or in clearings. When flying above farmland, it is more often recorded above partly cleared 

pasture, plantations or remnant vegetation at the edge of paddocks (Threatened Species Scientific 

Committee 2019). 

The species was observed at impact points during the 2019 early dry, 2019 early wet and 2021 

early wet season survey periods with a total of 11 observations and a total count of 133 as shown 

in Table 6. During the 2019 early dry season survey period the species was observed at impact 

point B6 with one observation and a total count of one, during the 2019 early wet season survey 

period at impact points B5 and B6 with a total of three observations and a total count of 41 and 

during the 2021 early wet season survey period at impact points B3, B6, B8, B11 and B12 with a 

total of seven observations and a total count of 91, as shown in Figure 1. The species was observed 

in counts ranging from one to 37 with an average count of 12. White-throated Needletail was not 

observed at reference points. 

At impact points White-throated Needletail was observed at heights between 10 metres and 350 

metres with a total count of 126 first seen at RSA height and a total count of 7 first seen below 

RSA as shown as in Figure 6.  

Table 6: Summary of White-throated Needletail counts during the 2019 and 2021 BUS. 

Season and 

Observation 

2019 2021 
TOTAL 

Early Dry Early Wet Early Dry Early Wet 

Impact 1 41 0 91 133 

Reference 0 0 0 0 0 

Incidental 0 41 0 44 85 

TOTAL 1 82 0 135 218 

Note: White-throated Needletail is most likely to be present within the study area during the wet season rather 

than the dry season. 
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Figure 6: Flight height intervals for White-throated Needletail recorded at impact points 

during the 2019 and 2021 BUS. 
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11. The species was observed as an incidental between 20 metres and 400 metres. 

It is noted that the species was observed during the 2019 and 2021 BUS across five of the 10 

days of BUS during the early wet season survey periods (noting that the species is most likely to 

be present within the study area during the wet season rather than the dry season). The species is 

also likely to be present within the study area throughout the mid and late wet season and there 

is uncertainty on the counts of White-throated Needletails that may be present within the study 

area during this part of the wet season.  

The White-throated Needletail is unique in being an almost exclusively aerial forager, flying at a 

range of heights up to a kilometre or more in search of airborne insects. Flocks often dwell in the 

wind shear zone ahead of storms where airborne insects are concentrated.   

The species occurrence is sporadic and numbers vary greatly, with flocks ranging from several 

birds to several hundred birds. Mapping flight paths of this species does not provide reliable 

information on the location of flyways as they can fly over any part of the landscape when in an 

area. The great spatial and temporal variability in their occurrence make it very difficult to develop 

meaningful collision risk model (CRM) inputs to generate a valid estimate of the number of birds 

passing through a study area in a year (i.e. during the wet season when they are most likely in 

Australia). Deriving data for a CRM, would involve more field investigations between October and 

April under a range of weather and seasonal conditions. 

White-throated Needletail mortality from collision with wind turbines within Australia is known to 

occur, although is a low severity threat and affects a small number of birds (Hull et al. 2013, Nature 

Advisory data). Observations elsewhere in Australia indicate that this species occasionally collides 
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with wind farms with 11 collisions recorded at Bluff Point Wind Farm Tasmania from August 2002 

to December 2010 and 11 collisions recorded at Studland Bay Wind Farm Tasmania from April 

2007 and December 2010 (Hull et al. 2013). White-throated Needletail collisions have also been 

recorded once or twice at about half the 18 wind farms monitored for bird impacts (for at least a 

year and up to three years) by Nature Advisory in the last decade. Nature Advisory investigations 

indicate that the potential number of White-throated Needletail affected by a wind farm increases 

with increasing number of turbines, not unexpectedly; projects of 150 or more turbines are more 

likely to lead to 10 or more deaths per year, depending on their location and White-throated 

Needletail activity.  

4.4.1. Squatter Pigeon (Southern) 

Squatter Pigeon (Southern) is a ground-dwelling bird that occurs on the inland slopes of the Great 

Dividing Range. The species inhabits the grassy understorey of open eucalypt woodland, and less 

often savannas. It is nearly always found near permanent water such as rivers, creeks and 

waterholes. Sandy areas dissected by gravel ridges, which have open and short grass cover 

allowing easier movement, are preferred (Threatened Species Scientific Committee 2015). 

The species was recorded during the 2021 early dry season survey period at impact point B3 with 

one observation and a total count of two. The species was also observed as an incidental during 

the 2019 early dry season survey period at two locations with a total count of two, during the 2019 

early wet season survey period at two locations with a total count of 10 and during the 2021 early 

dry season survey period at five locations with a total count of eight (Figure 1).  

The species was observed at an initial height of ground level for each observation and during four 

observations flew to a maximum height of 10 metres. Given that Squatter Pigeon (Southern) is a 

ground-dwelling species and each observation was below RSA height, the species is not considered 

to be at risk of collision with wind turbines within the study area.  

4.4.2. Rufous Fantail 

Rufous Fantail is found across south-eastern, eastern and north-eastern Australia with the 

subspecies Rhipidura rufifrons intermedia occurring within the study area. The species inhabits 

wet sclerophyll forests, subtropical and temperate rainforests, secondary regrowth, following 

logging or disturbance in forests or rainforests, tropical rainforest and monsoon rainforests and 

thickets of paperbarks. When on passage the species is sometimes recorded in drier sclerophyll 

forests and woodlands as well as parks and gardens. Rufous Fantail forages mainly in the low to 

middle strata, sometimes in or below the canopy or on the ground (Department of Agriculture, 

Water and the Environment 2022b).  

The species was recorded during the 2021 BUS with one observation and a total count of one at 

reference point R1 during the early dry season survey period and as an incidental at two locations 

with a total count of two during the early wet season survey period (Figure 1). Each Rufous Fantail 

observation was at a height of 10 metres. As Rufous Fantail is a canopy and subcanopy-dwelling 

species and each observation was below RSA height, the species is not considered to be at risk of 

collision with wind turbines within the study area. 

4.4.3. Satin Flycatcher 

Satin Flycatcher is a widespread species across eastern, south-eastern and north-eastern 

Australia. The species migrates north in autumn to spend winter in northern Australia and New 

Guinea returning south in spring to spend summer in south-eastern Australia. During migration 
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Satin Flycatchers move singly or in pairs or small loose groups through the tree-tops and possibly 

at night. The species inhabits heavily vegetated gullies in eucalypt-dominated forests and taller 

woodlands, and on migration, occurs in coastal forests, woodlands, mangroves and drier 

woodlands and open forests. The species has only been recorded in other habitats as a non-

breeding visitor. Satin Flycatcher forages arboreally, feeding high in the canopy and subcanopy of 

trees, usually sallying for prey in the air or picking prey from foliage and branches of trees 

(Department of Agriculture, Water and the Environment 2022a). 

The species was recorded during the 2019 early wet season survey period as an incidental with 

two observations and a total count of four (Figure 1). Each Satin Flycatcher observation was at a 

height of below 20 metres. As Satin Flycatcher is a canopy and subcanopy-dwelling species and 

each observation was below RSA height, the species is not considered to be at risk of collision with 

wind turbines within the study area. 

4.4.4. Powerful Owl 

Powerful Owl is endemic to eastern and south-eastern Australia, mainly on the coastal side of the 

Great Dividing Range from Mackay to south-western Victoria. The species inhabits a range of 

vegetation types, from woodland and open sclerophyll forest to tall open wet forest and rainforest. 

The species breeds and hunts in open or closed sclerophyll forest or woodlands and occasionally 

hunts in open habitats and roosts by day in dense vegetation (Office of Environment and Heritage 

2017). 

The species was recorded during the 2019 early wet season survey period as an incidental with 

one observation and a total count of one at a height of 10 metres (Figure 1). As Powerful Owl is a 

canopy-dwelling species and hunts prey items in the canopy, subcanopy and occasionally ground 

and the observation was below RSA height, and the nearest proposed turbine is 7.19 kilometres 

from the observation, the species is not considered to be at high risk of collision with wind turbines 

within the study area.  

4.5. Raptors 

Six raptor species were recorded at impact points during the 2019 and 2021 BUS comprising a 

total of 39 observations and a total count of 49 (Table 6). No additional species were recorded at 

reference points or as incidental sightings while traversing through the study area. None of the 

raptor species observed are listed as threatened and/or migratory under the EPBC Act or the NC 

Act.  

Raptor abundance during the 2021 BUS at impact points was consistent with a total of count of 

19 during both the early dry and early wet season survey periods. During the 2019 BUS there was 

a total raptor count of 11 during the early dry season survey period and no counts during the early 

wet season survey period. 

Raptors usually account for a higher percentage of birds recorded at RSA height. During the early 

wet and late wet season survey periods, raptors formed 10.34 percent of all birds observed at RSA 

height at impact points (Table 6). The number of raptors was low in relation to the total number of 

birds recorded at impact points (49 of 2,580 observations or 1.90 percent). Based on the 

utilisation rate by raptors at the impact points, risks to raptor populations within and immediately 

surrounding the study area are considered to be low.  

Wedge-tailed Eagle was the most counted raptor species at impact points during both the 2019 

and 2021 BUS and was observed throughout the study area. At impact points there were a total of 
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22 observations of the species with a total count of 28. The species often flies at RSA height with 

53.57 percent of Wedge-tailed Eagle observed at impact points at RSA height.  

Wedge-tailed Eagles are at higher risk of collision with operating turbines because of their soaring 

habits while foraging. Wedge-tailed Eagles have been recorded colliding with wind turbines at most 

wind farms in Australia. Most of the affected individuals are sub-adult birds between one and two 

years old. Once sub-adult Wedge-tailed Eagle leave their natal territory (usually expelled by their 

parents before the next breeding season commences), they wander long distances, up to one to 

two thousand kilometres based on banding records and recent satellite-tracking results 

(Cherriman 2019). This indicates that the population operates at a continental scale and numbers 

at least tens of thousands (Olsen 2005) and given observed breeding densities (Marchant & 

Huggins 1993), likely over 100,000.  
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Table 6: Raptor species recorded at impact points. 

Raptors 

2019 - Early Dry 2019 - Early Dry 2021 - Early Dry 2021 - Early Dry 

Grand 
Total 

Total at 
RSA 

Total Raptor 
Flights (%) 

Flights at 
RSA (%) 

Flights recorded at 

RSA compared with 
all bird flights at 

RSA (%) 

Flights recorded at 

RSA compared with all 
bird flights observed 

(%) 
A B C A B C A B C A B C 

Black Kite - - - - - - - - - 1 - - 1 0 2.04 0 0 0 

Brown Falcon 2 2 - - - - 2 - 1 - 2 - 9 4 18.37 8.16 1.48 0.16 

Brown Goshawk - - - - - - 1 5 - - 1 - 7 6 14.29 12.24 2.21 0.23 

Nankeen Kestrel - - - - - - - 1 - 1 1 - 3 2 6.12 4.08 0.74 0.08 

Wedge-tailed Eagle 3 4 - - - - 2 6 1 1 5 6 28 15 57.14 30.61 5.54 0.58 

Whistling Kite - - - - - - - - - - 1 - 1 1 2.04 2.04 0.37 0.04 

Total 5 6 - - - - 5 12 2 3 10 6 49 28 100 57.13 10.34 1.09 

Notes: A=below RSA; B= at RSA; C= above RSA. 
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4.6. Waterbirds 

Brolga was the only waterbird species observed at impact points with one observation and a count 

of one at B11 during the 2021 early dry season survey period. Brolga was also observed at 

reference point R2 with one observation and a count of one during the 2021 early dry season 

survey period. Both observations of Brolga at BUS points were at RSA height. Brolga was also 

recorded during the 2021 early wet season survey period as an incidental sighting above RSA 

height. Pacific Black Duck was recorded during the 2021 early dry season survey period as an 

incidental sighting at RSA height.  

A total of 14 species of waterbird listed below were observed during the 2019 and 2020 BUS 

during fixed-point counts or as incidental sightings with a total of 31 observations and a total count 

of 48. Each of these observations were below RSA, except for the Brolga and Pacific Black Duck 

observations as detailed above. None of the waterbird species observed during fixed-point counts 

or as incidentals are listed as threatened and/or migratory under the EPBC Act or the NC Act. 

▪ Australasian Darter 

▪ Australian Pelican 

▪ Australian Wood Duck 

▪ Blue-billed Duck 

▪ Brolga 

▪ Comb-crested Jacana 

▪ Dusky Moorhen 

▪ Green Pygmy Goose 

▪ Hardhead 

▪ Little Pied Cormorant 

▪ Pacific Black Duck 

▪ Pied Cormorant 

▪ Straw-necked Ibis 

▪ White-faced Heron 

Given the paucity of waterbird observations and the lack of extensive habitat within the study area, 

the project is considered to be a minor risk to waterbird populations.
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5. Conclusions 
The conclusions from the BUS completed at the proposed Lotus Creek Wind Farm are 

presented below. 

▪ The study area consists largely of open eucalypt woodland with semi-evergreen vine 

thicket and microphyll vine forest, vegetated creek lines and small farm dams with 

varying levels of disturbance from cattle grazing. These habitat types within the study 

area support average diversity and abundance of common, predominantly open 

woodland adapted bird species. 

▪ Species richness at impact points varied during the 2019 BUS survey periods with a 

total of 32 species recorded during the early dry season survey period and a total of 

21 species recorded during the early wet season survey period. Species richness at 

impact points was similar during the 2021 BUS survey periods with a total of 51 

species recorded during the early dry season survey period and a total of 55 species 

recorded during the early wet season survey period. Seasonal variation in the species 

recorded was also observed. 

▪ During the 2019 BUS, total counts recorded at impact points was greater during the 

early dry season survey period with a total count of 241. The total count at impact 

points during the early wet season survey period was 112. During the 2021 BUS, total 

counts recorded at impact points was greater during the early wet season survey period 

with a total count of 1,189. The total count at impact points during the early dry season 

survey period was 1,038.  

▪ Flights recorded at RSA (40 to 265 metres above ground) were 10.50 percent of counts 

at impact points and 4.83 percent of counts at reference points.  

▪ The total number of birds observed at RSA height at impact points was greatest during 

the 2021 early wet season survey period with 136 counts. There were significantly less 

counts at RSA height at impact points during the 2019 early dry season survey period, 

2019 early wet season survey period and 2021 early dry season survey periods with a 

total count of 19, 38 and 78 respectively.  

▪ Species richness for birds observed at RSA height at impact points was consistent at 

11 between the 2021 early dry and 2021 early wet season survey periods and at 5 

and 1 respectively during the 2019 early dry and 2019 early wet season survey periods. 

▪ Reduced species richness and total counts during the 2019 BUS in comparison to the 

2021 BUS is likely related to the reduced replicates completed during the 2019 BUS.  

▪ The study area supports comparatively few raptors and waterbirds, bird groups 

considered more likely to collide with operating wind turbines. The project is considered 

to be a minor risk to raptors and waterbirds within the study area. 

▪ Three threatened and/or migratory bird species were recorded during fixed-point 

counts as follows. 

▫ White-throated Needletail (listed as Vulnerable and Migratory under the EPBC 

Act and Vulnerable under the NC Act) was observed at impact points during the 

2019 early dry, 2019 early wet and 2021 early wet season survey periods with 

a total of 11 observations and a total count of 133. At impact points White-
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throated Needletail was observed at heights between 10 metres and 350 

metres with a total count of 126 first seen at RSA height and a total count of 7 

first seen below RSA. The species was also observed as an incidental. White-

throated Needletail mortality from collision with wind turbines within Australia 

is known to occur, although is a low severity threat and affects a small number 

of birds (Hull et al. 2013, Nature Advisory data). Nature Advisory investigations 

indicate that the potential number of White-throated Needletail affected by a 

wind farm increases with increasing number of turbines, not unexpectedly; 

projects of 150 or more turbines are more likely to lead to 10 or more deaths 

per year, depending on their location and White-throated Needletail activity. 

The species is also likely to be present within the study area throughout the 

mid and late wet season and there is uncertainty on the counts of White-

throated Needletails that may be present within the study area during this part 

of the wet season. 

▫ Squatter Pigeon (Southern) (listed as Vulnerable under the EPBC Act and 

Vulnerable under the NC Act) was observed during the 2021 early dry season 

survey period at an impact point with one observation and a total count of two. 

The species was also observed as an incidental. The species was observed at 

an initial height of ground level for each observation and during four 

observations flew to a maximum height of 10 metres. Given that Squatter 

Pigeon (Southern) is a ground-dwelling bird and each observation was below 

RSA height, the species is not considered to be at risk of collision with wind 

turbines within the study area. 

▫ Rufous Fantail (listed as Migratory under the EPBC Act and Special Least 

Concern under the NC Act) was recorded during the 2021 BUS with one 

observation and a total count of one at a reference point during the early dry 

season survey period and as an incidental at two locations with a total count 

of two during the early wet season survey period. Each Rufous Fantail 

observation was at a height of 10 metres. As Rufous Fantail is a canopy and 

subcanopy-dwelling species and each observation was below RSA height, the 

species is not considered to be at risk of collision with wind turbines within the 

study area. 

▪ Two threatened or migratory bird species were recorded as incidentals as follows. 

▫ Satin Flycatcher (listed as Migratory under the EPBC Act and Special Least 

Concern under the NC Act) was recorded during the 2019 early wet season 

survey period as an incidental with two observations and a total count of four. 

Each Satin Flycatcher observation was at a height of below 20 metres. As Satin 

Flycatcher is a canopy and subcanopy-dwelling species and each observation 

was below RSA height, the species is not considered to be at risk of collision 

with wind turbines within the study area. 

▫ Powerful Owl (listed as Vulnerable under the NC Act) was recorded during the 

2019 early wet season survey period as an incidental with one observation and 

a total count of one at a height of 10 metres. As Powerful Owl is a canopy-

dwelling species and hunts prey items in the canopy, subcanopy and 

occasionally ground and the observation was below RSA height, and the 
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nearest proposed turbine is 7.19 kilometres from the observation, the species 

is not considered to be at high risk of collision with wind turbines within the 

study area. 

▪ The results from the pre-commissioning BUS are considered to be statistically robust 

and are suitable for use in a Before-After-Control-Impact (BACI) monitoring program. 

▪ The 2019 and 2021 BUS provides 24 months of baseline survey results for BUS points 

B4, B5, B6 and B7. Due to updated proposed turbine locations between the 2019 and 

2021 BUS, the remaining BUS points contain 12 months of baseline survey results. It 

is recommended that future BUS be completed at the BUS points that currently contain 

12 months of baseline survey results. This will provide a total of 24 months of baseline 

survey results for each BUS point and form part of the BACI monitoring program as 

outlined in the Draft Bird and Bat Management Plan (Nature Advisory 2022).  

▪ Targeted White-throated Needletail surveys would benefit Lotus Creek Wind Farm Pty 

Ltd by providing more specific information about the time of year and time of day that 

this species may trigger corrective actions/species-specific mitigation measures (as 

per the Draft Bird and Bat Management Plan; Nature Advisory 2022). This will assist 

the wind farm operator to better quantify the likelihood of measures such as 

curtailment or even shut-down needing to be implemented. Targeted surveys for this 

species should be concentrated in the mid and late wet season, prior to wind farm 

commissioning. 



Lotus Creek Wind Farm – Bird Utilisation Survey                                   Report No. 19037.1 (4.1) 

  
 

 

    Page | 25 

6. References 
AusWEA (Australian Wind Energy Association) 2005, Wind Farms and Birds: Interim 

Standards for Risk Assessment, Report prepared by Brett Lane and Associates and 

AIRA Professional Services, Report No. 2003.35(2.2), July 2005. 

Cherriman, S 2019 http://wedge-tailedeagletracking.blogspot.com/ (Viewed August 

2019).  

Clean Energy Council 2018, Best Practice Guidelines for implementation for wind energy 

projects in Australia. 

Department of Agriculture, Water and the Environment 2022a, Species Profile and Threats 

Database Myiagra cyanoleuca - Satin Flycatcher [online] Available at: 

http://www.environment.gov.au/cgi-

bin/sprat/public/publicspecies.pl?taxon_id=612 [Accessed 23 February 2022]. 

Department of Agriculture, Water and the Environment 2022b, Species Profile and Threats 

Database Rhipidura rufifrons - Rufous Fantail [online] Available at: 

http://www.environment.gov.au/cgi-

bin/sprat/public/publicspecies.pl?taxon_id=592 [Accessed 22 February 2022]. 

Department of Infrastructure, Local Government and Planning, 2017, State Code 23: Wind 

Farm development Planning Guidelines, State of Queensland, Brisbane. 

Department of the Environment, Water, Heritage and the Arts 2009, Environment 

Protection and Biodiversity Conservation Act 1999 Policy Statement 2.3 - Wind 

Farm Industry, Commonwealth of Australia, Canberra. 

Department of the Environment, Water, Heritage and the Arts 2010, Survey guidelines for 

Australia’s threatened birds Guidelines for detecting birds listed as threatened 

under the Environment Protection and Biodiversity Conservation Act 1999, 

Commonwealth of Australia, Canberra. 

Eyre T.J., Ferguson D.J., Hourigan C.L., Smith G.C., Mathieson M.T., Kelly, A.L., Venz M.F., 

Hogan, L.D. & Rowland, J. 2018, Terrestrial Vertebrate Fauna Survey Assessment 

Guidelines for Queensland. Department of Environment and Science, Queensland 

Government, Brisbane. 

Hull, C.L., Stark, E.M., Peruzzo, S. & Sims, C.C. 2013, Avian collisions at two wind farms in 

Tasmania, Australia: taxonomic and ecological characteristics of colliders versus 

noncolliders. New Zealand Journal of Zoology, 40, 47-62. 

Marchant, S. & P.J. Higgins, eds. 1993, Handbook of Australian, New Zealand and Antarctic 

Birds. Volume 2 - Raptors to Lapwings. Melbourne, Victoria: Oxford University Press. 

Nature Advisory 2022, Lotus Creek Wind Farm EPBC (2020/8867) - Draft Bird and 

Management Plan - Report No. 19037.1 (3.4), Nature Advisory, Hawthorn East, 

prepared for Lotus Creek Wind Farm Pty Ltd. 

Office of Environment and Heritage 2017, Powerful Owl - profile [online] Available at: 

https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=105

62 [Accessed 23 February 2022]. 

Olsen, P.D. 2005, The Wedge-tailed Eagle. CSIRO Publishing, Collingwood. 

http://wedge-tailedeagletracking.blogspot.com/


Lotus Creek Wind Farm – Bird Utilisation Survey                                   Report No. 19037.1 (4.1) 

  
 

 

    Page | 26 

Threatened Species Scientific Committee 2015, Conservation Advice Geophaps scripta 

scripta Squatter Pigeon (Southern), Department of the Environment, Canberra. 

Threatened Species Scientific Committee 2019, Conservation Advice Hirundapus 

caudacutus White-throated Needletail, Department of the Environment and 

Energy, Canberra. 

 

 



Lotus Creek Wind Farm – Bird Utilisation Survey                                   Report No. 19037.1 (4.1) 

  
 

 

    Page | 27 

Appendix 1: Bird species recorded - early wet and late wet season 

 

  



Bird Species List                                     Lotus Creek Wind Farm BUS - 2019 and 2021

Common Name Scientific Name EPBC Act NC Act Incidental

Impact Reference

Apostlebird Struthidea cinerea Y

Australasian Darter Anhinga novaehollandiae Y

Australasian Figbird Sphecotheres vieilloti Y

Australasian Pipit Anthus novaeseelandiae Y

Australian Brush-turkey Alectura lathami Y

Australian Bustard Ardeotis australis Y

Australian Magpie Gymnorhina tibicen Y Y

Australian Owlet-nightjar Aegotheles cristatus Y

Australian Pelican Pelecanus conspicillatus Y

Australian Raven Corvus coronoides Y Y

Australian Wood Duck Chenonetta jubata Y

Bar-shouldered Dove Geopelia humeralis Y

Black Kite Milvus migrans Y

Black-faced Cuckoo-shrike Coracina novaehollandiae Y Y

Blue-billed Duck Oxyura australis Y

Blue-faced Honeyeater Entomyzon cyanotis Y Y

Blue-winged Kookaburra Dacelo leachii Y

Brolga Antigone rubicunda Y Y

Brown Falcon Falco berigora Y Y

Brown Goshawk Accipiter fasciatus Y Y

Brown Honeyeater Lichmera indistincta Y Y

Brown Thornbill Acanthiza pusilla Y Y

Brown Treecreeper Climacteris picumnus Y Y

Buff-rumped Thornbill Acanthiza reguloides Y Y

Bush Stone-curlew Burhinus grallarius Y

Channel-billed Cuckoo Scythrops novaehollandiae Y

Cicadabird Edolisoma tenuirostre Y Y

Collared Sparrowhawk Accipiter cirrocephalus Y

Comb-crested Jacana Irediparra gallinacea Y

Common Bronzewing Phaps chalcoptera Y

Common Myna Acridotheres tristis Y

Crested Pigeon Ocyphaps lophotes Y

Dollarbird Eurystomus orientalis Y Y

Double-barred Finch Taeniopygia bichenovii Y

Dusky Moorhen Gallinula tenebrosa Y

Eastern Bowl Owl Tyto javanica Y

Eastern Koel Eudynamys orientalis Y

Emu Dromaius novaehollandiae Y

Fan-tailed Cuckoo Cacomantis flabelliformis Y Y

Forest Kingfisher Todiramphus macleayii Y Y

Galah Eolophus roseicapilla Y

Golden Whistler Pachycephala pectoralis Y

Green Pygmy Goose Nettapus pulchellus Y

Grey Butcherbird Cracticus torquatus Y Y

Grey Fantail Rhipidura albiscapa Y Y

Grey Shrike-thrush Colluricincla harmonica Y Y

Hardhead Aythya australis Y

Horsfield’s Bronze-cuckoo Chalcites basalis Y

Laughing Kookaburra Dacelo novaeguineae Y Y

Leaden Flycatcher Myiagra rubecula Y Y

Lewin's Honeyeater Meliphaga lewinii Y Y

Little Bronze-cuckoo Chalcites minutillus Y

Little Friarbird Philemon citreogularis Y Y

Little Pied Cormorant Microcarbo melanoleucos Y

Little Shrike-thrush Colluricincla megarhyncha Y

Magpie-lark Grallina cyanoleuca Y

Masked Lapwing Vanellus miles Y

Mistletoebird Dicaeum hirundinaceum Y Y

Nankeen Kestrel Falco cenchroides Y

Noisy Friarbird Philemon corniculatus Y Y

Noisy Miner Manorina melanocephala Y Y

Olive-backed Oriole Oriolus sagittatus Y Y

Pacific Baza Aviceda subcristata Y

BUS



Bird Species List                                     Lotus Creek Wind Farm BUS - 2019 and 2021

Common Name Scientific Name EPBC Act NC Act Incidental

Impact Reference

BUS

Pacific Black Duck Anas superciliosa Y

Painted Button-quail Turnix varius Y

Pale-headed Rosella Platycercus adscitus Y Y

Pallid Cuckoo Cacomantis pallidus Y

Peaceful Dove Geopelia placida Y

Pheasant Coucal Centropus phasianinus Y Y

Pied Butcherbird Cracticus nigrogularis Y Y

Pied Cormorant Phalacrocorax varius Y

Pied Currawong Strepera graculina Y Y

Plum-headed Finch Neochmia modesta Y

Powerful Owl Ninox strenua V Y

Purple-backed Fairy-wren Malurus assimilis Y

Rainbow Bee-eater Merops ornatus Y Y

Rainbow Lorikeet Trichoglossus moluccanus Y Y

Red-backed Button-quail Turnix maculosus Y

Red-backed Fairy-wren Malurus melanocephalus Y Y

Red-browed Finch Neochmia temporalis Y

Red-capped Robin Petroica goodenovii Y

Red-tailed Black-cockatoo Calyptorhynchus banksii Y

Red-winged Parrot Aprosmictus erythropterus Y

Rufous Fantail Rhipidura rufifrons M SL Y

Rufous Whistler Pachycephala rufiventris Y Y

Sacred Kingfisher Todiramphus sanctus Y

Satin Flycatcher Myiagra cyanoleuca M SL Y

Scaly-breasted Lorikeet Trichoglossus chlorolepidotus Y

Scarlet Honeyeater Myzomela sanguinolenta Y Y

Shining Bronze-cuckoo Chrysococcyx lucidus Y

Silvereye Zosterops lateralis Y

Southern Boobook Ninox boobook Y

Spangled Drongo Dicrurus bracteatus Y Y

Spotted Bowerbird Chlamydera maculata Y

Spotted Pardalote Pardalotus punctatus Y Y

Squatter Pigeon (Southern) Geophaps scripta scripta V V Y

Straw-necked Ibis Threskiornis spinicollis Y

Striated Pardalote Pardalotus striatus Y Y

Sulphur-crested Cockatoo Cacatua galerita Y Y

Tawny Frogmouth Podargus strigoides Y

Topknot Pigeon Lopholaimus antarcticus Y

Torresian Crow Corvus orru Y Y

Tree Martin Petrochelidon nigricans Y Y

Varied Sittella Daphoenositta chrysoptera Y Y

Varied Triller Lalage leucomela Y Y

Wedge-tailed Eagle Aquila audax Y Y

Welcome Swallow Hirundo neoxena Y Y

Western Gerygone Gerygone fusca Y

Whistling Kite Haliastur sphenurus Y

White-bellied Cuckoo-shrike Coracina papuensis Y

White-browed Scrubwren Sericornis frontalis Y

White-eared Honeyeater Nesoptilotis leucotis Y Y

White-faced Heron Egretta novaehollandiae Y

White-throated Gerygone Gerygone albogularis Y Y

White-throated Honeyeater Melithreptus albogularis Y Y

White-throated Needletail Hirundapus caudacutus V, M V Y

White-throated Nightjar Eurostopodus mystacalis Y

White-throated Treecreeper Cormobates leucophaea Y Y

White-winged Chough Corcorax melanorhamphos Y

White-winged Triller Lalage tricolor Y

Willie Wagtail Rhipidura leucophrys Y

Wonga Pigeon Leucosarcia picata Y

Yellow Thornbill Acanthiza nana Y Y

Yellow-tailed Black-cockatoo Calyptorhynchus funereus Y

Notes: V = Vulnerable, M = Migratory, SL = Special Least Concern
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Appendix 2: BUS data - fixed-point counts 



 2a - 2019 Early Dry Season                                     Lotus Creek Wind Farm BUS 

BUS Point B4 B5 B6 B7 R3 R4 R5 R6

Flight Height A B C A B C A B C A B C A B C A B C A B C A B C A B C Grand

Australasian Figbird 4 - - - - - - - - - - - - - - - - - - - - - - - 4 - - 4

Australian Magpie 6 - - - - - 3 - - - - - - - - - - - 2 - - 11 - - 22 - - 22

Australian Raven - - - 2 - - - - - - - - 1 2 - - 3 - - - - 3 - - 6 5 - 11

Black-faced Cuckoo-shrike 1 - - - - - 1 - - 3 - - 1 - - 1 - - - - - 1 - - 8 - - 8

Brown Falcon - - - - 2 - 2 - - - - - - - - - - - - - - - - - 2 2 - 4

Brown Thornbill - - - - - - 3 - - 4 - - - - - - - - - - - - - - 7 - - 7

Brown Treecreeper 1 - - 10 - - - - - - - - - - - 2 - - - - - - - - 13 - - 13

Emu - - - 2 - - - - - - - - - - - - - - - - - - - - 2 - - 2

Grey Fantail 7 - - 9 - - 5 - - 11 - - 12 - - 22 - - 5 - - 8 - - 79 - - 79

Grey Shrike-thrush 1 - - - - - - - - - - - - - - - - - - - - 1 - - 2 - - 2

Laughing Kookaburra - - - - - - - - - - - - 2 - - - - - 1 - - 1 - - 4 - - 4

Lewin's Honeyeater 2 - - 7 - - 1 - - - - - 1 - - 8 - - - - - - - - 19 - - 19

Little Friarbird - - - 1 - - - - - - - - - - - 1 - - - - - - - - 2 - - 2

Noisy Friarbird - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - 1

Olive-backed Oriole 2 - - 1 - - - - - - - - - - - - - - - - - - - - 3 - - 3

Pale-headed Rosella - - - - - - - - - - - - - - - - - - 2 - - - - - 2 - - 2

Pied Butcherbird 2 - - 2 - - 1 - - - - - - - - - - - - - - - - - 5 - - 5

Pied Currawong 39 - - 29 - - - - - - - - 15 - - 26 - - 3 - - 8 - - 120 - - 120

Rainbow Bee-eater 1 8 - 4 - - - - - - - - - - - - 4 - - - - - - - 5 12 - 17

Rainbow Lorikeet 4 - - - - - - - - 2 - - - - - - 8 - 2 - - 10 - - 18 8 - 26

Red-backed Fairy-wren - - - - - - - - - - - - - - - - - - - - - 5 - - 5 - - 5

Red-capped Robin 1 - - 4 - - - - - - - - - - - - - - - - - - - - 5 - - 5

Red-tailed Black-cockatoo - 3 - 2 - - - - - - - - - - - - - - - - - - - - 2 3 - 5

Rufous Whistler - - - - - - - - - - - - - - - 1 - - 2 - - - - - 3 - - 3

Striated Pardalote - - - - - - 2 - - - - - - - - - - - 7 - - 6 - - 15 - - 15

Sulphur-crested Cockatoo - - - 5 2 - - - - - - - 2 - - - 2 - - - - 4 - - 11 4 - 15

Tawny Frogmouth - - - 1 - - - - - - - - - - - - - - - - - - - - 1 - - 1

Topknot Pigeon 2 - - 6 - - - - - - - - - - - - - - - - - - - - 8 - - 8

Tree Martin - - - - - - 3 - - - - - - - - 15 - - - - - - - - 18 - - 18

Varied Sittella - - - - - - 1 - - - - - - - - - - - - - - - - - 1 - - 1

Wedge-tailed Eagle - 2 - - - - 3 1 - - 1 - - - - - - - - - - - - - 3 4 - 7

Welcome Swallow 3 - - - - - - - - - - - - - - 6 - - - - - - - - 9 - - 9

White-browed Scrubwren - - - - - - - - - 3 - - - - - - - - - - - - - - 3 - - 3

White-eared Honeyeater 2 - - 4 - - - - - - - - - - - 1 - - - - - - - - 7 - - 7

White-throated Honeyeater 2 - - - - - - - - 1 - - 4 - - - - - 3 - - 5 - - 15 - - 15

White-throated Needletail - - - - - - 1 - - - - - - - - - - - - - - - - - 1 - - 1

White-winged Triller 1 - - 2 - - - - - - - - - - - - - - - - - - - - 3 - - 3

Willie Wagtail - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - 1

Yellow-tailed Black-cockatoo - - - - - - - - - - - - - 2 - - - - - - - - - - - 2 - 2

TOTAL 81 13 - 91 4 - 26 1 - 24 1 - 38 4 - 83 17 - 29 - - 63 - - 435 40 - 475

Notes: A = Below RSA height; B = At RSA height; C = above RSA height;  B = Impact; R = Reference; - no observation.

TOTAL



 2b - 2019 Early Wet Season                                     Lotus Creek Wind Farm BUS 

BUS Point B4 B5 B6 B7 R3 R4 R5 R6

Flight Height A B C A B C A B C A B C A B C A B C A B C A B C A B C Grand

Australasian Figbird 1 - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Australian Magpie 1 - - 4 - - - - - - - - - - - 1 - - 1 - - - 2 - 7 2 - 9

Black-faced Cuckoo-shrike - - - - - - - - - - - - 3 - - 4 - - 1 - - - - - 8 - - 8

Brown Goshawk - - - - - - - - - - - - - - - - - - - - - 3 - - 3 - - 3

Cicadabird - - - 1 - - - - - - - - - - - - - - - - - - - - 1 - - 1

Common Bronzewing 1 - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Eastern Koel - - - - - - - - - 1 - - - - - - - - - - - - - - 1 - - 1

Grey Shrike-thrush - - - - - - - - - - - - 1 - - - - - 1 - - 1 - - 3 - - 3

Laughing Kookaburra 5 - - - - - - - - 1 - - 7 - - 3 - - - - - 1 - - 17 - - 17

Leaden Flycatcher - - - - - - - - - 1 - - - - - - - - - - - - - - 1 - - 1

Lewin's Honeyeater 1 - - - - - 4 - - - - - - - - - - - - - - - - - 5 - - 5

Little Friarbird - - - - - - 1 - - - - - 2 - - 2 - - 2 - - - - - 7 - - 7

Noisy Friarbird 3 - - 1 - - 3 - - - - - - - - 1 - - 1 - - - - - 9 - - 9

Noisy Miner - - - 8 - - - - - - - - - - - - - - - - - - - - 8 - - 8

Pale-headed Rosella - - - 6 - - 2 - - - - - - - - - - - - - - - - - 8 - - 8

Pheasant Coucal 1 - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Pied Butcherbird 4 - - - - - - - - - - - 2 - - - - - - - - - - - 6 - - 6

Pied Currawong - - - - - - 2 - - 5 - - - - - 8 - - 7 - - 2 - - 24 - - 24

Rainbow Lorikeet - - - - - - - - - - - - 6 - - 4 - - 2 - - 4 - - 16 - - 16

Red-tailed Black-cockatoo 2 - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

Red-winged Parrot - - - - - - 2 - - - - - - - - - - - - - - - - - 2 - - 2

Spangled Drongo - - - - - - - - - - - - - - - - - - 1 - - 1 - - 2 - - 2

Striated Pardalote 2 - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

Sulphur-crested Cockatoo - - - - - - - - - - - - 4 - - - - - - - - - - - 4 - - 4

Torresian Crow 2 - - 3 - - - - - 2 - - - - - 1 4 - 4 - - - - - 12 4 - 16

Tree Martin - - - - - - - - - - - - - - - - - - - - - 4 - - 4 - - 4

White-bellied Cuckoo-shrike 1 - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

White-throated Honeyeater - - - - - - - - - - - - - - - - - - 2 - - - - - 2 - - 2

White-throated Needletail - - - 3 - - - 38 - - - - - - - - - - - - - - - - 3 38 - 41

Yellow Thornbill - - - - - - - - - - - - - - - 2 - - - - - - - - 2 - - 2

TOTAL 24 - - 26 - - 14 38 - 10 - - 25 - - 26 4 - 22 - - 16 2 - 163 44 - 207

Notes: A = Below RSA height; B = At RSA height; C = above RSA height;  B = Impact; R = Reference; - no observation.

TOTAL



 2c - 2021 Early Dry Season                                     Lotus Creek Wind Farm BUS 

BUS Point B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 R1 R2

Flight Height A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C Grand

Australian Magpie 9 - - 4 - - 7 3 - 5 - - 2 - - 4 - - 2 - - 4 - - 1 - - - - - 10 - - 4 - - 1 - - 5 - - 9 - - 3 - - 70 3 - 73

Bar-shouldered Dove - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1 - - 1

Black-faced Cuckoo-shrike 4 - - 1 - - 2 - - 3 - - - - - 1 - - 1 - - - - - - - - - - - - - - - - - 1 - - - - - 3 - - 2 - - 18 - - 18

Blue-faced Honeyeater 1 - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - 3 - - 2 - - 2 - - - - - 3 - - - - - 13 - - 13

Brolga - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - 1 - - 2 - 2

Brown Falcon - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - 1 - - - - - - - 1 - - - - - - 2 - 1 3

Brown Goshawk - - - - - - - - - - - - - - - - 1 - 1 2 - - - - - - - - - - - 2 - - - - - - - - - - - - - - - - 1 5 - 6

Brown Honeyeater - - - 6 - - - - - 3 - - 19 - - 14 - - 1 - - - - - 2 - - 1 - - 10 - - 11 - - 7 - - - - - - - - 1 - - 75 - - 75

Brown Thornbill - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - 1

Brown Treecreeper - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - 2 - - 2

Buff-rumped Thornbill - - - 2 - - - - - 1 - - 1 - - - - - - - - - - - 3 - - - - - - - - - - - 2 - - 1 - - 3 - - - - - 13 - - 13

Cicadabird - - - - - - - - - - - - - - - 3 - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 - - 4

Crested Pigeon - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - - - - 2 - - 2

Fan-tailed Cuckoo - - - - - - - - - 2 - - 2 - - 4 - - 12 - - 3 - - 1 - - 4 - - 4 - - 1 - - 1 - - 1 - - - - - - - - 35 - - 35

Forest Kingfisher - - - - - - - - - - - - - - - 1 - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

Golden Whistler - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - 1 - - 1

Grey Butcherbird - - - - - - 1 - - - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 1 - - 6 - - 6

Grey Fantail - - - 6 - - 7 - - - - - 3 - - - - - - - - 1 - - 4 - - - - - - - - - - - 3 - - 3 - - 8 - - 1 - - 36 - - 36

Grey Shrike-thrush 1 - - - - - - - - - - - - - - 12 - - 6 - - - - - - - - 1 - - 5 - - 3 - - - - - - - - 1 - - 1 - - 30 - - 30

Horsfield’s Bronze-cuckoo - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - 1

Laughing Kookaburra - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 3 - - 1 - - 16 - - - - - 1 - - 22 - - 22

Leaden Flycatcher - - - 2 - - - - - - - - - - - - - - 2 - - - - - 2 - - - - - - - - - - - - - - - - - 4 - - - - - 10 - - 10

Lewin's Honeyeater 2 - - - - - - - - 4 - - 3 - - 8 - - 12 - - 9 - - 1 - - 5 - - 8 - - 7 - - 2 - - 1 - - 3 - - 7 - - 72 - - 72

Little Bronze-cuckoo - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - 2 - - 2

Mistletoebird 1 - - 6 - - - - - 6 - - 6 - - 10 - - 6 - - 7 - - 1 - - 6 - - 6 - - 9 - - 3 - - 5 - - - - - 8 - - 80 - - 80

Nankeen Kestrel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - 1 - 1

Noisy Friarbird 6 - - 7 - - 9 - - 2 - - 13 - - 8 - - 6 2 - 5 - - 4 - - 1 - - 6 - - 12 - - 8 - - 4 - - 9 - - 11 - - 111 2 - 113

Noisy Miner - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1 - - 4 - - 4

Pacific Baza - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 1 - - - - 2 1 - 3

Painted Button-quail - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - - - - - - - - - - - - - 2 - - 2

Pale-headed Rosella - - - - - - 2 - - 1 - - - - - - - - - - - 1 - - - - - - - - - - - 3 - - - - - 2 - - 3 - - 2 - - 14 - - 14

Pheasant Coucal - - - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

Pied Butcherbird - - - - - - 4 - - - - - - - - - - - - - - 6 - - - - - - - - 5 - - 1 - - - - - - - - 1 - - 3 - - 20 - - 20

Pied Currawong 3 - - 3 - - 5 - - 9 - - 1 - - 6 - - 3 7 - 7 - - 8 - - 23 - - 4 - - 1 - - 4 - - 6 - - 3 - - 6 1 - 92 8 - 100

Rainbow Bee-eater - - - 2 - - - 4 - 6 - - 14 - - - - - - 3 - - 1 - - - - - - - - 2 - - - - 2 - - - - - - - - - 4 - 24 14 - 38

Rainbow Lorikeet - - - - - - 4 3 - - - - - - - 1 3 - - 6 - 2 1 - 2 - - - - - - 21 - 5 6 - 2 - - - - - 3 - - 1 - - 20 40 - 60

Red-backed Fairy-wren - - - 10 - - - - - - - - - - - 2 - - - - - - - - 2 - - - - - - - - 2 - - 1 - - 6 - - - - - 2 - - 25 - - 25

Red-tailed Black-cockatoo - - - - - - - - - - - - - - - - - - 1 - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - - 3

Red-winged Parrot 2 - - 2 - - 1 - - - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 8 - - 8

Rufous Fantail - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - 1

Rufous Whistler 4 - - 2 - - 2 - - 2 - - - - - 1 - - - - - - - - 1 - - - - - - - - - - - 3 - - - - - 4 - - 2 - - 21 - - 21

Scaly-breasted Lorikeet - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - 1

Scarlet Honeyeater - - - 3 - - 7 - - 3 - - 5 - - 3 - - 1 - - 2 - - - - - - - - - - - - - - 1 - - - - - 9 - - 2 - - 36 - - 36

Shining Bronze-cuckoo - - - - - - 1 - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

Silvereye - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Spangled Drongo 1 - - 1 - - 1 - - 1 - - - - - - - - 7 - - 5 - - - - - - - - 1 - - - - - 1 - - - - - 4 - - 2 - - 24 - - 24

Spotted Bowerbird - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Spotted Pardalote - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 3 - - 3

Squatter Pigeon (Southern) - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

Striated Pardalote - - - 2 - - 9 - - 6 - - 4 - - 5 - - 2 - - 8 - - - - - 1 - - 4 - - 11 - - 7 - - 4 - - 10 - - 14 - - 87 - - 87

Sulphur-crested Cockatoo - - - - - - 2 - - - - - - - - - - - - - - 1 - - 1 - - - - - - - - - - - - - - - - - 2 - - - - - 6 - - 6

Torresian Crow - - - 1 - - 3 - - - - - - - - - - - - - - 2 - - 1 - - - - - - - - - - - - - - 2 - - 3 - - 2 - - 14 - - 14

Tree Martin - - - - - - - - - - - - - - - - 1 - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - 2

Varied Sittella - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - - - - - 3 - - 3

Wedge-tailed Eagle - - - - - - - 1 - - - - - 1 - - 1 - - 2 - - - - - - - 2 - - - 1 1 - - - - - - - - - - - 1 - - - 2 6 2 10

White-browed Scrubwren - - - - - - - - - - - - - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - - 3

White-throated Gerygone - - - - - - - - - - - - - - - - - - 1 - - 1 - - - - - - - - - - - - - - - - - - - - 2 - - 1 - - 5 - - 5

White-throated Honeyeater 1 - - 3 - - 12 - - 3 - - 14 - - 9 - - - - - 15 - - 5 - - 5 - - 8 - - 8 - - 2 - - 8 - - 14 - - 14 - - 121 - - 121

White-throated Treecreeper - - - 1 - - 1 - - - - - - - - 1 - - - - - - - - 2 - - - - - - - - - - - 1 - - - - - 6 - - - - - 12 - - 12

TOTAL 35 - - 64 - - 88 12 - 58 - - 90 1 - 99 6 - 68 22 - 83 3 - 41 - - 50 - - 78 27 1 85 7 - 55 - - 64 - 1 123 1 1 89 6 - 1170 85 3 1258

Notes: A = Below RSA height; B = At RSA height; C = above RSA height;  B = Impact; R = Reference; - no observation.

TOTAL



 2d - 2021 Early Wet Season                                     Lotus Creek Wind Farm BUS 

BUS Point B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 R1 R2

Flight Height A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C Grand

Australasian Figbird 3 - - 3 - - 5 - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 12 - - 12

Australian Brush-turkey - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Australian Magpie 1 - - 6 - - 7 - - 1 - - 1 - - - - - - - - 4 - - 3 - - - - - 2 - - 5 - - 2 - - 4 - - 4 - - 4 - - 44 - - 44

Black Kite - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - 1 - - 1

Black-faced Cuckoo-shrike 1 - - 3 - - 8 - - 2 - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - 18 - - 18

Blue-faced Honeyeater - - - - - - 3 - - - - - - - - - - - - - - - - - - - - 1 - - 2 - - 4 - - - - - - - - 6 - - - - - 16 - - 16

Blue-winged Kookaburra - - - 11 - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 12 - - 12

Brown Falcon - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - 1 - - 3 - 3

Brown Goshawk - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - 1 - 1

Brown Honeyeater - - - - - - - - - - - - - - - 5 - - - - - - - - - - - - - - 1 - - 2 - - 1 - - - - - - - - - - - 9 - - 9

Brown Treecreeper - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - 4 - - 4

Buff-rumped Thornbill - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 7 - - - - - - - - - - - - - - 7 - - 7

Cicadabird 1 - - - - - 5 - - 2 - - 10 - - 1 - - 2 - - - - - - - - - - - - - - - - - 2 - - - - - 5 - - - - - 28 - - 28

Dollarbird - - - - - - 4 - - - - - 2 - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - - - - 4 - - - - - 12 - - 12

Eastern Koel - - - - - - 2 - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - - 3

Fan-tailed Cuckoo - - - - - - 1 - - - - - - - - - - - 2 - - 3 - - - - - - - - 1 - - - - - - - - - - - - - - 1 - - 8 - - 8

Forest Kingfisher 4 - - 10 - - 5 - - 2 - - 10 - - 3 - - 2 - - 4 - - 2 - - 6 - - 1 - - 1 - - - - - - - - 10 - - 5 - - 65 - - 65

Golden Whistler - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Grey Butcherbird - - - - - - 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - 8 - - 8

Grey Shrike-thrush 3 - - - - - 2 - - 1 - - 1 - - 6 - - 5 - - 8 - - 1 - - 2 - - 3 - - 3 - - 1 - - 3 - - 2 - - 4 - - 45 - - 45

Laughing Kookaburra 2 - - 4 - - 1 - - 2 - - 3 - - - - - - - - - - - 5 - - - - - 1 - - - - - 1 - - - - - 1 - - 4 - - 24 - - 24

Leaden Flycatcher - - - - - - 3 - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - 7 - - - - - 11 - - 11

Lewin's Honeyeater - - - - - - - - - - - - - - - 9 - - 7 - - 7 - - - - - - - - 1 - - 3 - - - - - - - - - - - 6 - - 33 - - 33

Little Friarbird - - - - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - 5 - - 5

Mistletoebird 2 - - - - - - - - 4 - - 3 - - 6 - - 3 - - - - - 1 - - - - - 1 - - - - - - - - - - - 1 - - - - - 21 - - 21

Nankeen Kestrel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - 1 - - - - - - - - - - - - - - 1 1 - 2

Noisy Friarbird 4 - - 9 - - 12 - - 5 - - 12 - - 6 - - 4 - - 7 - - 6 - - 8 - - 6 - - 8 - - 1 - - 4 - - 10 - - 8 - - 110 - - 110

Olive-backed Oriole - - - - - - 4 - - - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - - - - - 9 - - 9

Painted Button-quail - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - 1 - - 1

Pale-headed Rosella - - - - - - 6 - - - - - - - - 3 - - - - - 8 - - - - - - - - - - - - - - - - - - - - 2 - - 6 - - 25 - - 25

Pheasant Coucal - - - 3 - - 1 - - 2 - - 4 - - 2 - - - - - 2 - - 2 - - - - - - - - - - - - - - - - - - - - 3 - - 19 - - 19

Pied Butcherbird - - - - - - 8 - - - - - - - - 1 - - - - - 1 - - - - - - - - 2 - - - - - - - - - - - 2 - - 6 - - 20 - - 20

Pied Currawong 3 - - 15 - - 5 - - 2 - - 8 - - 10 - - 6 - - 10 - - 7 - - 1 - - 4 - - 2 - - 6 - - - - - 2 - - 10 - - 91 - - 91

Purple-backed Fairy-wren - - - - - - - - - - - - - - - 7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 7 - - 7

Rainbow Lorikeet - - - - - - 2 2 - - - - - - - 6 2 - 1 - - 5 - - - - - - - - 7 4 - - - - - - - - - - 3 - - 4 - - 28 8 - 36

Red-backed Fairy-wren - - - - - - 2 - - 3 - - 2 - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9 - - 9

Red-tailed Black-cockatoo - 3 - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - 2 - - - - - - - - - - - 3 3 - 6

Rufous Whistler - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - 2 - - 2

Scaly-breasted Lorikeet 5 - - 2 - - 2 - - 5 - - 18 - - - - - - - - - - - 13 - - 26 - - - - - - - - 10 - - 38 - - - - - - - - 119 - - 119

Scarlet Honeyeater - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

Spangled Drongo 1 - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - - 2 - - 8 - - 8

Spotted Pardalote - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 1 - - - - - - - - - - - - - - 3 - - 3

Striated Pardalote - - - 3 - - 3 - - 2 - - 3 - - 2 - - - - - 2 - - 1 - - - - - 3 - - 1 - - - - - - - - 4 - - 4 - - 28 - - 28

Sulphur-crested Cockatoo 2 - - 5 1 - 3 - - 1 - - 2 - - 1 8 - 1 1 - 2 - - - 4 - - - - - 2 - - - - 1 - - - - - - - - - - - 18 16 - 34

Torresian Crow 2 - - 8 - - 5 - - 5 - - 4 6 - 1 - - - - - 3 - - 1 - - 6 - - - - - 2 - - 10 - - 4 - - 3 - - 3 - - 57 6 - 63

Tree Martin - - - - - - - - - - - - - - - - - - - 5 - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - 2 5 - 7

Varied Sittella - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - 1

Varied Triller - - - - - - - - - - - - - - - 2 - - 3 - - 3 - - - - - - - - - - - - - - - - - - - - - - - 1 - - 9 - - 9

Wedge-tailed Eagle - - - - - - - - - - - - - 1 - - 1 - - - - - 2 - - - - - - - 1 1 - - - 6 - - - - - - - - - - - - 1 5 6 12

Welcome Swallow - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - 1 - - 1

Whistling Kite - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - 1 - 1

White-bellied Cuckoo-shrike - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - 1

White-browed Scrubwren - - - - - - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - 2

White-throated Honeyeater 22 - - 43 - - 8 - - 11 - - 16 - - 5 - - - - - 10 - - 6 - - 18 - - 8 - - 7 - - 6 - - 21 - - 9 - - 3 - - 193 - - 193

White-throated Needletail - - - - - - 3 32 - - - - - - - - 19 - - - - - 8 - - - - - - - - 1 - - 28 - - - - - - - - - - - - - 3 88 - 91

White-throated Treecreeper - - - - - - 4 - - - - - 7 - - 3 - - - - - - - - - - - 1 - - - - - - - - 2 - - - - - 8 - - - - - 25 - - 25

Yellow Thornbill - - - 3 - - - - - 2 - - 5 - - - - - - - - 1 - - - - - 22 - - - - - - - - - - - 3 - - - - - - - - 36 - - 36

TOTAL 56 3 - 129 1 - 127 34 - 54 - - 113 7 - 84 30 - 38 6 - 82 10 - 48 4 - 92 - - 49 12 - 50 29 6 48 - - 77 - - 100 - - 74 1 - 1221 137 6 1364

Notes: A = Below RSA height; B = At RSA height; C = above RSA height;  B = Impact; R = Reference; - no observation.

TOTAL
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identification 
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Appendix L Fauna habitat assessment results 

Greater Glider 

Site 
No. 

Vegetation description Dominant 
hollow status 

Small hollow (0-10 cm) 
abundance 

Medium hollow 
abundance 

Large hollow 
abundance 

Nectar producing 
tree abundance 

Ground-truthed RE 

HAB14 Eucalyptus crebra woodland Mixed rare (1-5) absent rare (1-5) rare (1-10 %) 11.12.1 

HAB6 Mixed eucalypt woodland dominated 
by Corymbia citriodora.  

Mostly alive occasional (6-10) rare (1-5) rare (1-5) abundant (>50 %) 11.12.1 

HAB18 Eucalyptus crebra woodland Mixed rare (1-5) occasional (6-10) rare (1-5) rare (1-10 %) 11.12.1/11.12.13 

HAB17 Eucalyptus crebra woodland Mixed rare (1-5) absent absent occasional (11-25 %) 11.12.1 

HAB16 Mixed eucalypt woodland, dominated 
by C. citriodora and E. acmenoides. 

Mixed abundant (>20) abundant (>20) abundant (>20) rare (1-10 %) 8.12.7a/8.12.32/8.12.9/ 

8.12.23/8.3.14 

HAB8 Mixed eucalypt woodland Mostly dead rare (1-5) absent absent rare (1-10 %) 11.12.6a 

HAB3 Eucalyptus crebra woodland Mostly alive rare (1-5) rare (1-5) absent common (26-50 %) 11.12.1 

HAB12 Open woodland dominated by C. 
citriodora. Sparse understorey and 
ground storey. 6 HBT/ha 

Mostly dead rare (1-5) absent absent abundant (>50 %) 11.12.6a 

HAB2 Mixed eucalypt woodland Mostly alive rare (1-5) rare (1-5) absent common (26-50 %) 8.12.7c 
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Site 
No. 

Vegetation description Dominant 
hollow status 

Small hollow (0-10 cm) 
abundance 

Medium hollow 
abundance 

Large hollow 
abundance 

Nectar producing 
tree abundance 

Ground-truthed RE 

HAB1 Mixed eucalypt woodland Mostly dead occasional (6-10) rare (1-5) rare (1-5) abundant (>50 %) 8.12.7c 

HAB4 Eucalyptus crebra woodland Mostly alive occasional (6-10) rare (1-5) absent abundant (>50 %) 11.12.1 

HAB24 Mixed eucalypt woodland Mixed common (11-20) rare (1-5) absent abundant (>50 %) 8.12.7c 

HAB13 Open woodland dominated by C. 
citriodora. Sparse understorey and 
ground storey. 6 HBT/ha 

 Mixed common (11-20) rare (1-5) rare (1-5) abundant (>50 %) non-rem 

HAB25 Regrowth mixed eucalypt woodland. 
Many large trees with hollows remain 
but majority of trees are small 
regrowth trees. Abundant felled 
timber. Grasses are grazed low, few 
shrubs except lantana.  

Mixed abundant (>20) occasional (6-10) occasional (6-
10) 

abundant (>50 %) non-rem 

HAB21 Non-remnant area with advanced 
regrowth mixed eucalypt woodland 
dominated by Corymbia citriodora.  

Absent rare (1-5) rare (1-5) absent absent non-rem 

HAB23 Non-remnant area with advanced 
regrowth mixed eucalypt woodland 
dominated by Corymbia citriodora.  

Mostly dead occasional (6-10) rare (1-5) absent abundant (>50 %) non-rem 

HAB22 Non-remnant area with advanced 
regrowth mixed eucalypt woodland 
dominated by Corymbia citriodora.  

Mostly alive rare (1-5) rare (1-5) absent common (26-50 %) non-rem 

HAB9 Mixed eucalypt woodland Mostly dead common (11-20) rare (1-5) absent abundant (>50 %) non-rem 
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Site 
No. 

Vegetation description Dominant 
hollow status 

Small hollow (0-10 cm) 
abundance 

Medium hollow 
abundance 

Large hollow 
abundance 

Nectar producing 
tree abundance 

Ground-truthed RE 

HAB7 Mixed eucalypt woodland Mostly dead occasional (6-10) occasional (6-10) absent common (26-50 %) non-rem 

HAB11 Non-remnant SEVT with eucalypt 
emergents.   

Mostly dead rare (1-5) absent absent occasional (11-25 %) non-rem 

HAB10 Disturbed cleared area, heavily grazed 
and ringbarked, very weedy  

Mostly dead rare (1-5) absent absent abundant (>50 %) non-rem 

HAB20 Eucalyptus crebra woodland Mixed common (11-20) rare (1-5) rare (1-5) rare (1-10 %) 11.12.1/11.12.13 

HAB19 Eucalyptus crebra woodland mostly dead rare (1-5) absent absent absent 11.12.1/11.12.13 

HAB5 Previously cleared. Some remnant 
Eucalypts and Corymbias remain. 

mostly alive common (11-20) occasional (6-10) rare (1-5) common (26-50 %) non-rem 

HAB15 Eucalyptus crebra woodland mixture occasional (6-10) rare (1-5) rare (1-5) occasional (11-25 %) 11.12.1 
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Squatter Pigeon 

Site No Fine litter % Course 
litter % 

Stones % Grassy 
tussuck % 

Shrub 
cover % 

Seeding 
native grass 
cover % 

Overall 
Grass 
cover % 

Grass 
height 
(cm) 

Vegetation 
Community 

RE Squatter 
Pigeon 
habitat 

HAB1 rare (1-10 
%) 

abundant 
(>75 %) 

rare (1-10 
%) 

rare (1-10 
%) 

occasional 
(11-25 %) 

rare (1-10 %) 10 50 Mixed 
eucalypt 
woodland 

8.12.7c Yes 

HAB10 absent occasional 
(11-50 %) 

absent absent occasional 
(11-25 %) 

rare (1-10 %) 5 5 Mixed 
eucalyptus 
woodland 

non-rem Yes 

HAB11 absent abundant 
(>75 %) 

common 
(51-75 %) 

rare (1-10 
%) 

rare (1-10 
%) 

occasional 
(11-25 %) 

10 40 Non-remnant non-rem Yes 

HAB12 absent abundant 
(>75 %) 

rare (1-10 
%) 

absent rare (1-10 
%) 

common (26-
50 %) 

25 30 Mixed 
eucalypt 
woodland 

11.12.6a Yes 

HAB13 rare (1-10 
%) 

abundant 
(>75 %) 

occasional 
(11-50 %) 

absent rare (1-10 
%) 

rare (1-10 %) 10 10 Non-remnant non-rem Yes 

HAB14 absent rare (1-10 
%) 

rare (1-10 
%) 

rare (1-10 
%) 

rare (1-10 
%) 

rare (1-10 %) 10 50 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 Yes 

HAB15 rare (1-10 
%) 

occasional 
(11-50 %) 

rare (1-10 
%) 

rare (1-10 
%) 

rare (1-10 
%) 

rare (1-10 %) 60 60 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.1 No 

HAB16 common 
(51-75 %) 

common 
(51-75 %) 

occasional 
(11-50 %) 

absent occasional 
(11-25 %) 

common (26-
50 %) 

25 30 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 Yes 
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Site No Fine litter % Course 
litter % 

Stones % Grassy 
tussuck % 

Shrub 
cover % 

Seeding 
native grass 
cover % 

Overall 
Grass 
cover % 

Grass 
height 
(cm) 

Vegetation 
Community 

RE Squatter 
Pigeon 
habitat 

HAB18 occasional 
(11-50 %) 

abundant 
(>75 %) 

rare (1-10 
%) 

rare (1-10 
%) 

common 
(26-50 %) 

occasional 
(11-25 %) 

80 50 Mixed 
eucalypt 
woodland 

11.12.2/11.12.13 No 

HAB19 occasional 
(11-50 %) 

occasional 
(11-50 %) 

absent occasional 
(11-25 %) 

common 
(26-50 %) 

rare (1-10 %) 60 60 Mixed 
eucalypt 
woodland 

11.12.2/11.12.13 No 

HAB2 rare (1-10 
%) 

abundant 
(>75 %) 

absent absent rare (1-10 
%) 

rare (1-10 %) 10 10 Mixed 
eucalypt 
woodland 

8.12.7c Yes 

HAB20 occasional 
(11-50 %) 

rare (1-10 
%) 

absent absent rare (1-10 
%) 

rare (1-10 %) 60 60 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 No 

HAB21 rare (1-10 
%) 

absent occasional 
(11-50 %) 

absent rare (1-10 
%) 

absent 10 10 Non-remnant non-rem Yes 

HAB22 rare (1-10 
%) 

occasional 
(11-50 %) 

absent absent absent abundant 
(>50 %) 

60 60 Non-remnant non-rem No 

HAB23 absent common 
(51-75 %) 

absent absent absent occasional 
(11-25 %) 

10 20 Non-remnant non-rem Yes 

HAB24 absent common 
(51-75 %) 

common 
(51-75 %) 

absent absent occasional 
(11-25 %) 

25 10 Mixed 
eucalypt 
woodland 

8.12.7c Yes 

HAB25 rare (1-10 
%) 

common 
(51-75 %) 

absent absent absent rare (1-10 %) 10 10 Non-remnant non-rem Yes 
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Site No Fine litter % Course 
litter % 

Stones % Grassy 
tussuck % 

Shrub 
cover % 

Seeding 
native grass 
cover % 

Overall 
Grass 
cover % 

Grass 
height 
(cm) 

Vegetation 
Community 

RE Squatter 
Pigeon 
habitat 

HAB3 occasional 
(11-50 %) 

abundant 
(>75 %) 

absent absent occasional 
(11-25 %) 

rare (1-10 %) 10 30 SEVT 11.12.1/11.12.2 No 

HAB4 rare (1-10 
%) 

abundant 
(>75 %) 

absent occasional 
(11-25 %) 

occasional 
(11-25 %) 

abundant 
(>50 %) 

60 50 Eucalyptus 
crebra 
woodland 

11.12.2 No 

HAB5 rare (1-10 
%) 

common 
(51-75 %) 

absent rare (1-10 
%) 

rare (1-10 
%) 

occasional 
(11-25 %) 

20 20 Mixed 
eucalyptus 
woodland 

non-rem Yes 

HAB6 rare (1-10 
%) 

abundant 
(>75 %) 

rare (1-10 
%) 

rare (1-10 
%) 

occasional 
(11-25 %) 

common (26-
50 %) 

50 50 Mixed 
eucalyptus 
woodland 

11.12.1/11.12.2 No 

HAB7 occasional 
(11-50 %) 

common 
(51-75 %) 

absent rare (1-10 
%) 

rare (1-10 
%) 

abundant 
(>50 %) 

30 20 Eucalyptus 
crebra 
woodland 

non-rem Yes 

HAB8 absent occasional 
(11-50 %) 

abundant 
(>75 %) 

occasional 
(11-25 %) 

rare (1-10 
%) 

occasional 
(11-25 %) 

20 30 Mixed 
eucalypt 
woodland 

11.12.6a No 

HAB9 absent abundant 
(>75 %) 

occasional 
(11-50 %) 

absent absent rare (1-10 %) 10 10 Non-remnant non-rem Yes 

HAB26             40 5 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 Yes 
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Site No Fine litter % Course 
litter % 

Stones % Grassy 
tussuck % 

Shrub 
cover % 

Seeding 
native grass 
cover % 

Overall 
Grass 
cover % 

Grass 
height 
(cm) 

Vegetation 
Community 

RE Squatter 
Pigeon 
habitat 

HAB27             50 30 Eucalyptus 
crebra 
woodland NS 

11.12.2/11.3.4 Yes 

HAB28             70 20 Eucalyptus 
crebra 
woodland 

11.12.2 No 

HAB29             60 25 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB30             75 60 Mixed 
eucalyptus 
woodland 

11.12.1/11.12.2 No 

HAB31             90 30 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 No 

HAB32             60 15 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB33             40 60 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB34             60 60 Mixed 
eucalypt 
woodland 

11.12.2/11.12.13 No 
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Site No Fine litter % Course 
litter % 

Stones % Grassy 
tussuck % 

Shrub 
cover % 

Seeding 
native grass 
cover % 

Overall 
Grass 
cover % 

Grass 
height 
(cm) 

Vegetation 
Community 

RE Squatter 
Pigeon 
habitat 

HAB35             90 70 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB36             90 70 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB37             60 60 Eucalyptus 
crebra 
woodland 

11.12.2 No 

HAB38             60 60 Eucalyptus 
crebra 
woodland 

11.12.2 No 

HAB39             60 60 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 No 

HAB40             90 30 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 No 

HAB41             80 60 SEVT 11.12.1/11.12.2 No 

HAB42             80 60 Eucalyptus 
crebra 
woodland 

non-rem No 
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Site No Fine litter % Course 
litter % 

Stones % Grassy 
tussuck % 

Shrub 
cover % 

Seeding 
native grass 
cover % 

Overall 
Grass 
cover % 

Grass 
height 
(cm) 

Vegetation 
Community 

RE Squatter 
Pigeon 
habitat 

HAB43             80 60 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB44             60 60 Eucalyptus 
crebra 
woodland 

11.12.2 No 

HAB45 common 
(51-75 %) 

  occasional 
(11-50 %) 

      60 50 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 No 

HAB46             80 60 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB47             30 30 Eucalyptus 
crebra 
woodland 

11.12.1/11.12.2 No 

HAB48             60 60 Eucalyptus 
crebra 
woodland 

11.12.2/11.12.13 No 
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Appendix M Threatened species records 

Species No. of 
Ind. 

Latitude Longitude Date Survey Type 

Cycas terryana 1 -22.3197902 149.2478245 14/08/2021 Direct sighting 

Cycas terryana 1 -22.4192366 149.2861081 15/08/2021 Direct sighting 

Cycas terryana 1 -22.4168835 149.2825696 15/08/2021 Direct sighting 

Cycas terryana 1 -22.4185609 149.2843757 15/08/2021 Direct sighting 

Cycas terryana 1 -22.4503387 149.2848183 15/08/2021 Direct sighting 

Cycas terryana 1 -22.4419935 149.2929633 15/08/2021 Direct sighting 

Cycas terryana 1 -22.446466 149.2901166 15/08/2021 Direct sighting 

Cycas terryana 1 -22.4410580 149.293953 15/08/2021 Direct sighting 

Cycas terryana 1 -22.4500231 149.2880481 15/08/2021 Direct sighting 

Cycas terryana 1 -22.449208 149.288605 15/08/2021 Direct sighting 

Cycas terryana 2 -22.4405805 149.2946314 15/08/2021 Direct sighting 

Cycas terryana 3 -22.4467734 149.2899163 15/08/2021 Direct sighting 

Cycas terryana 3 -22.4499888 149.2881853 15/08/2021 Direct sighting 

Cycas terryana 10 -22.4503384 149.2848183 15/08/2021 Direct sighting 

Cycas terryana 15 -22.4190055 149.285255 15/08/2021 Direct sighting 

Cycas terryana 1 -22.364786 149.2615126 16/08/2021 Direct sighting 

Cycas terryana 1 -22.36589747 149.2628065 16/08/2021 Direct sighting 

Cycas terryana 1 -22.36637763 149.2604978 16/08/2021 Direct sighting 

Cycas terryana 1 -22.3759288 149.2716882 17/08/2021 Direct sighting 

Cycas terryana 1 -22.39118911 149.2774393 17/08/2021 Direct sighting 

Cycas terryana 1 -22.3913922 149.2774389 17/08/2021 Direct sighting 

Cycas terryana 1 -22.39112105 149.2775441 17/08/2021 Direct sighting 

Cycas terryana 3 -22.3929283 149.277255 17/08/2021 Direct sighting 

Cycas terryana 6 -22.3911624 149.2774106 17/08/2021 Direct sighting 

Cycas terryana 1 -22.3334387 149.2447714 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3334173 149.2447179 18/08/2021 Direct sighting 
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Ind. 

Latitude Longitude Date Survey Type 

Cycas terryana 1 -22.3315066 149.2434435 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3332663 149.2446449 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3329144 149.2439513 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3357883 149.2489444 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3493868 149.2485649 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3478517 149.2484622 18/08/2021 Direct sighting 

Cycas terryana 1 -22.3398597 149.2502509 18/08/2021 Direct sighting 

Cycas terryana 4 -22.3499349 149.24617 18/08/2021 Direct sighting 

Cycas terryana 1 -22.2914504 149.2380048 19/08/2021 Direct sighting 

Cycas terryana 1 -22.2982323 149.2404101 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3574634 149.2616684 19/08/2021 Direct sighting 

Cycas terryana 1 -22.356363 149.2597409 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3564049 149.2597489 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3563537 149.2597927 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3535232 149.2601518 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3533753 149.2601747 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3557145 149.259733 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3538621 149.2599329 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3567197 149.2607662 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3457356 149.2650097 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3463821 149.2648596 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3458022 149.2650625 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3519874 149.260412 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3533735 149.2601592 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3524458 149.2603582 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3514432 149.2604533 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3463624 149.2647148 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3520068 149.2604003 19/08/2021 Direct sighting 
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Cycas terryana 1 -22.3516043 149.2603872 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35650194 149.2595836 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35685067 149.259815 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35671899 149.2597293 19/08/2021 Direct sighting 

Cycas terryana 1 -22.34618298 149.2647309 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35308485 149.2599269 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35213099 149.2601724 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35793596 149.2621206 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35756058 149.2613748 19/08/2021 Direct sighting 

Cycas terryana 1 -22.35801412 149.2621958 19/08/2021 Direct sighting 

Cycas terryana 1 -22.34559537 149.2648993 19/08/2021 Direct sighting 

Cycas terryana 2 -22.3565569 149.2598624 19/08/2021 Direct sighting 

Cycas terryana 3 -22.3572533 149.2613083 19/08/2021 Direct sighting 

Cycas terryana 3 -22.3563522 149.2599285 19/08/2021 Direct sighting 

Cycas terryana 4 -22.3564152 149.2600742 19/08/2021 Direct sighting 

Cycas terryana 4 -22.3519799 149.2604699 19/08/2021 Direct sighting 

Cycas terryana 5 -22.3568969 149.2609826 19/08/2021 Direct sighting 

Cycas terryana 5 -22.3565854 149.2599795 19/08/2021 Direct sighting 

Cycas terryana 6 -22.3564445 149.2599436 19/08/2021 Direct sighting 

Cycas terryana 6 -22.3564847 149.259874 19/08/2021 Direct sighting 

Cycas terryana 7 -22.35630009 149.2597362 19/08/2021 Direct sighting 

Cycas terryana 7 -22.3565663 149.2600898 19/08/2021 Direct sighting 

Cycas terryana 8 -22.3570622 149.2610083 19/08/2021 Direct sighting 

Cycas terryana 9 -22.35368395 149.2595686 19/08/2021 Direct sighting 

Cycas terryana 23 -22.34633729 149.2645967 19/08/2021 Direct sighting 

Cycas terryana 61 -22.357923 149.2624875 19/08/2021 Direct sighting 

Cycas terryana 1 -22.3371676 149.2526603 20/08/2021 Direct sighting 

Cycas terryana 1 -22.338432 149.2508515 20/08/2021 Direct sighting 
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Cycas terryana 1 -22.3398845 149.2502307 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3782667 149.2665237 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3782342 149.2663859 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4315208 149.3053992 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42916537 149.2985864 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42946327 149.3040073 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3384074 149.2511526 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3384152 149.2510005 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3353956 149.2561987 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3292868 149.2591486 20/08/2021 Direct sighting 

Cycas terryana 1 -22.3384245 149.2510499 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4288182 149.2986337 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4299347 149.2971844 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4299883 149.2974562 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4277367 149.3017333 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4278948 149.302229 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4276844 149.3014388 20/08/2021 Direct sighting 

Cycas terryana 1 -22.429865 149.3051717 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4277494 149.302439 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4276721 149.3011043 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4276421 149.3011679 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4277172 149.3010905 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4276826 149.3011483 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4307538 149.3050995 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4329999 149.3050201 20/08/2021 Direct sighting 

Cycas terryana 1 -22.43282 149.3050533 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4304178 149.3052543 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4301611 149.3053977 20/08/2021 Direct sighting 
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Cycas terryana 1 -22.4303358 149.3054659 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4329457 149.3054665 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4330305 149.3050711 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4323003 149.3054378 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4326847 149.3054612 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42915591 149.298013 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42792892 149.301886 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42778601 149.3016594 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42790884 149.3024182 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42781857 149.30205 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42794275 149.3022696 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42883383 149.2989922 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42782645 149.3011237 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42789832 149.3008083 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42787511 149.3008848 20/08/2021 Direct sighting 

Cycas terryana 1 -22.4330221 149.3048549 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42831981 149.3031667 20/08/2021 Direct sighting 

Cycas terryana 1 -22.42810754 149.3028684 20/08/2021 Direct sighting 

Cycas terryana 2 -22.4287383 149.2988977 20/08/2021 Direct sighting 

Cycas terryana 2 -22.4280892 149.2995515 20/08/2021 Direct sighting 

Cycas terryana 2 -22.42789195 149.3019949 20/08/2021 Direct sighting 

Cycas terryana 2 -22.42786178 149.3017394 20/08/2021 Direct sighting 

Cycas terryana 2 -22.4286726 149.2990216 20/08/2021 Direct sighting 

Cycas terryana 2 -22.42779464 149.301492 20/08/2021 Direct sighting 

Cycas terryana 2 -22.43359089 149.3047615 20/08/2021 Direct sighting 

Cycas terryana 4 -22.4276523 149.3008297 20/08/2021 Direct sighting 

Cycas terryana 5 -22.4293639 149.3044102 20/08/2021 Direct sighting 

Cycas terryana 5 -22.4276424 149.3006043 20/08/2021 Direct sighting 
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Cycas terryana 5 -22.42799011 149.3025775 20/08/2021 Direct sighting 

Cycas terryana 6 -22.42812573 149.2998079 20/08/2021 Direct sighting 

Cycas terryana 7 -22.4294917 149.3047032 20/08/2021 Direct sighting 

Cycas terryana 7 -22.4289109 149.2988374 20/08/2021 Direct sighting 

Cycas terryana 18 -22.42788445 149.3007884 20/08/2021 Direct sighting 

Cycas terryana 23 -22.4285785 149.2990475 20/08/2021 Direct sighting 

Cycas terryana 34 -22.4275918 149.3013399 20/08/2021 Direct sighting 

Cycas terryana 1 -22.27487827 149.2842758 2019 Direct sighting 

Cycas terryana 1 -22.34185528 149.2774825 2019 Direct sighting 

Cycas terryana 1 -22.34394406 149.3149023 2019 Direct sighting 

Cycas terryana 1 -22.32655193 149.2491249 2019 Direct sighting 

Cycas terryana 1 -22.32979966 149.2589251 2019 Direct sighting 

Cycas terryana 1 -22.43029747 149.3179676 2019 Direct sighting 

Cycas terryana 1 -22.43049289 149.3174209 2019 Direct sighting 

Fork-tailed Swift (Apus pacificus) 1 -22.25841656 149.2240581 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.367817 149.332031 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.367826 149.331909 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.356865 149.319534 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.350695 149.317795 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.34885 149.31868 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.367765 149.321991 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.362743 149.319427 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.362696 149.319397 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.335276 149.317139 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.33234 149.317886 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.325132 149.111801 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.366352 149.33522 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.366547 149.335144 2019 Direct sighting 
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Greater Glider (Petauroides volans) 1 -22.364704 149.339005 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.365366 149.337891 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.37834213 149.3291949 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.333099 149.109131 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.325491 149.111404 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.325029 149.111847 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.36875205 149.3408233 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.276005 149.299347 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.277008 149.300095 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.276924 149.300232 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.415554 149.317566 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41523 149.317062 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.414394 149.316345 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416725 149.31929 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416105 149.319839 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416756 149.31813 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416389 149.317551 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41692 149.321304 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.417339 149.32103 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.417725 149.321121 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.408669 149.32373 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.417738 149.321091 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.419437 149.320343 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.392519 149.327881 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41717 149.319504 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.417225 149.319519 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41728 149.318848 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416798 149.319321 2019 Direct sighting 
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Greater Glider (Petauroides volans) 1 -22.41774 149.320694 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.418093 149.320908 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416981 149.320694 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.416971 149.320694 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.417608 149.324112 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.424194 149.326157 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.37949305 149.3318073 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.396406 149.325409 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.417204 149.324127 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.422049 149.320419 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.422211 149.320969 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.421824 149.320755 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.438316 149.318497 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.425758 149.318985 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.424101 149.320236 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.423929 149.320282 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.420389 149.320221 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.420414 149.32045 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.425112 149.319702 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.431755 149.319061 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.421133 149.320877 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41852 149.321457 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.418589 149.320831 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.420212 149.320221 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.412727 149.310303 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41234 149.309433 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.414049 149.315842 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.414005 149.315857 2019 Direct sighting 
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Greater Glider (Petauroides volans) 1 -22.418751 149.324478 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.419115 149.3246 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.418827 149.32428 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.37533 149.294006 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.380426 149.297562 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.375242 149.294128 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.297585 149.301392 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.303993 149.297577 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.331594 149.309708 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.33053 149.306381 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.329901 149.305862 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.330042 149.305649 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.330324 149.313477 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.331581 149.309952 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.331518 149.301056 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.332039 149.300018 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.333138 149.296387 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.330809 149.303299 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.331196 149.302246 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.331253 149.302078 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.331314 149.30191 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.326801 149.316116 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.32622 149.31752 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.33032 149.317108 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.330418 149.316299 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.326202 149.317413 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.345356 149.316498 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.339403 149.315887 2019 Direct sighting 
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Greater Glider (Petauroides volans) 1 -22.338404 149.316284 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.337585 149.316788 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.348391 149.318878 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.347338 149.31926 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.347157 149.319153 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.345913 149.31723 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.387297 149.329437 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.384418 149.330872 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.289108 149.317581 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.38003 149.333176 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.369467 149.325317 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.369308 149.324326 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.368174 149.32225 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.367439 149.33287 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.36762 149.332397 2019 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3662853 149.335786 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3336045 149.275582 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3315546 149.2777135 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3677244 149.3220195 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3677175 149.3219999 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.368289 149.3311333 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3165761 149.281762 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.41069687 149.3234991 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.42480125 149.324475 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.39595001 149.3257756 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.4123013 149.3148903 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.38006257 149.3329689 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.42572058 149.3190339 Sep-20 Direct sighting 
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Greater Glider (Petauroides volans) 1 -22.3757134 149.2941812 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3760109 149.2942784 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.377235 149.2947203 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3790828 149.2961562 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3593478 149.2881177 Sep-20 Direct sighting 

Greater Glider (Petauroides volans) 1 -22.3620557 149.3063157 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.359846 149.319763 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.366146 149.320938 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.326199 149.319336 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.329752 149.31926 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.326571 149.111603 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.395889 149.326126 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.325872 149.319046 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.365742 149.337128 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.36632 149.335663 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.326912 149.320358 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.34413791 149.3149023 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.50081006 149.2938156 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.329411 149.110657 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.332306 149.110947 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.34081628 149.2652189 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.276127 149.300369 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.276636 149.299057 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.330318 149.258118 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.412228 149.314941 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.384159 149.330795 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.444582 149.321121 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.413832 149.323715 2019 Direct sighting 
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Koala (Phascolarctos cinereus) 1 -22.411737 149.323624 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.401257 149.324173 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.423832 149.32045 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.412899 149.310486 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.404737 149.306747 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.413656 149.315659 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.413038 149.311539 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.380892 149.297653 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.383598 149.299408 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.383766 149.300018 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.282709 149.298355 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.2854 149.297073 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.331062 149.312912 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.331062 149.312912 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.287268 149.296692 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.329979 149.263779 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.330711 149.265747 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.330475 149.317612 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.328049 149.311859 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.32621 149.317307 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.326044 149.318481 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.391052 149.303268 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.391117 149.303238 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.286831 149.320084 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.368645 149.322769 2019 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3882056 149.3024195 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3300267 149.2655615 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.33018587 149.2802769 Sep-20 Scat 
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Koala (Phascolarctos cinereus) 1 -22.3339264 149.2769965 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.29409095 149.3035119 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3883779 149.3036655 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3294067 149.2789847 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.32117465 149.2751583 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3269733 149.2701412 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3289887 149.2789373 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3224467 149.2738594 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3297814 149.2670969 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3303582 149.2661967 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3376166 149.2709084 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3325184 149.2764635 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3677244 149.3220195 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3276815 149.2694764 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3611366 149.3035608 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3594491 149.2884408 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3422523 149.266203 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3202306 149.275414 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.31113306 149.2528272 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.31520809 149.2449355 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.33881336 149.2655566 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.31820251 149.2775503 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.33770146 149.2516694 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3251129 149.2484429 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3202306 149.275414 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.31511108 149.2810991 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3305244 149.2616977 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3300184 149.2580556 Sep-20 Direct sighting 
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Koala (Phascolarctos cinereus) 1 -22.39400514 149.3267683 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.39400514 149.3267683 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3681688 149.2675 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3833805 149.2902253 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.42373945 149.3122536 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3833805 149.2902253 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.375606 149.294189 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3478741 149.282288 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.34280371 149.2663653 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.42859713 149.3055078 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.43209354 149.2935951 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.34280371 149.2663653 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.34447579 149.2654198 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.34470588 149.2653166 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3286629 149.2682692 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.33053317 149.2656452 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.32893889 149.2678965 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.32197755 149.2742788 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3297814 149.2670969 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3325184 149.2764635 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3286629 149.2682692 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3232624 149.2733997 Sep-20 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.31163927 149.2780427 Sep-20 Scat 

Koala (Phascolarctos cinereus) 1 -22.3259736 149.2716295 14/08/2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3265494 149.2707567 14/08/2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3289068 149.2673762 14/08/2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3305454 149.2655848 14/08/2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3277631 149.2699151 14/08/2021 Direct sighting 
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Koala (Phascolarctos cinereus) 1 -22.3271334 149.2694556 14/08/2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3228 149.2798 Nov-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3901 149.276 Nov-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.4308 149.3155 Apr-2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3224 149.2802 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3223 149.2802 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3225 149.2802 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3228 149.2801 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3298 149.2783 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3341 149.2702 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.3227 149.28 Apr-2021 Scat 

Koala (Phascolarctos cinereus) 1 -22.4361 149.2957 Apr-2021 Direct sighting 

Koala (Phascolarctos cinereus) 1 -22.3334 149.2699 Apr-2021 Call 

Powerful Owl (Ninox strenua) 1 -22.36569574 149.3422565 2019 Direct sighting 

Satin Flycatcher (Myiagra 
cyanoleuca) 

1 -22.3917059 149.3284324 2019 Direct sighting 

Rufous fantail (Rhipidura rufifrons) 1 -22.3905539 149.2721235 2021 Direct sighting 

Rufous fantail (Rhipidura rufifrons) 1 -22.39042 149.27203 2021 Direct sighting 

Rufous fantail (Rhipidura rufifrons) 1 -22.323257 149.790834 2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.360449 149.287567 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.31265765 149.1298786 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.25410817 149.1813647 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.26895807 149.1607792 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.294355 149.151459 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.322191 149.113861 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.379103 149.296249 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.37648428 149.2946149 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.35775302 149.280975 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.352259 149.280228 2019 Direct sighting 
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Squatter Pigeon (Geophaps scripta) 1 -22.351501 149.279495 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.356472 149.279968 2019 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3607903 149.299186 Sep-20 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3790881 149.2962903 Sep-20 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3514759 149.2794938 Sep-20 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3576844 149.2796949 16/08/2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3380157 149.251342 20/08/2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3785 149.2941 Apr 2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3564 149.2813 Apr 2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3578 149.2788 Apr 2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3292 149.2784 Apr 2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.3799 149.2967 Apr 2021 Direct sighting 

Squatter Pigeon (Geophaps scripta) 1 -22.378 149.2942 Apr 2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.27853962 149.2995101 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.34437104 149.2464311 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.336262 149.268494 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.33956243 149.2499418 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.28814015 149.3185703 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.28839015 149.3189255 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.379316 149.33345 2019 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3282 149.2782 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.4334 149.2949 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3382 149.2495 
2021 Direct sighting 
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White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3294 149.2783 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3913 149.2739 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3315 149.2794 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3679 149.3221 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3359 149.249 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.4328 149.2938 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.4277 149.2955 
2021 Direct sighting 

White-throated Needle-tail 
(Hirundapus caudacutus) 

flock -22.3904 149.2707 
2021 Direct sighting 
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Appendix N DAWE request for information 



DEPARTMENT OF AGRICULTURE, WATER AND THE ENVIRONMENT 

Additional information required for assessment by Preliminary Documentation 

Lotus Creek Wind Farm, Clarke-Connors Range, Queensland (EPBC 2020/8867) 

On 8 February 2021, the Minister for the Environment determined the Lotus Creek Wind Farm 
Project is likely to have a significant impact on the following matters protected under Part 3 of 
the Environment Protection and Biodiversity Act 1999 (EPBC Act): 

• listed threatened species and communities (sections 18 and 18A)  

• listed migratory species (sections 20 and 20A) 

It has also been determined that the proposed action will be assessed by preliminary 
documentation (further information required). 

1. GENERAL CONTENT, FORMAT AND STYLE 

The preliminary documentation, which includes the referral information and the additional 
information described below, must be a stand-alone document that contains sufficient 
information to avoid the need to search out previous or supplementary reports. The preliminary 
documentation must take into consideration the EPBC Act Significant Impact Guidelines 1.1, 
available at: www.environment.gov.au/epbc/guidelines-policies.html. 

The document must enable interested stakeholders and the Minister to easily understand the 
consequences of the proposed action on relevant matters of national environmental significance 
(MNES). Information provided in the document must be objective, clear, succinct, avoid 
technical jargon and, where appropriate, be supported by maps, plans, diagrams, data or other 
descriptive detail. 

Detailed technical information, studies or investigations necessary to support the information in 
the stand-alone document must be included as appendices. It is recommended that any 
additional supporting documentation and studies, reports or literature not normally available to 
the public, from which information has been extracted, be made available at appropriate 
locations during the period of public display of the preliminary documentation. The proponent 
must also make sure the preliminary documentation is made available on the Internet. 

If it is necessary to make use of material that is considered to be of a confidential nature, the 
proponent should consult with the Department of Agriculture, Water and the Environment (the 
department) on the preferred presentation of that material before submitting it to the Minister for 
approval for publication for public comment. 

The level of analysis and detail in the stand-alone document should reflect the level of 
significance of the expected impacts on relevant MNES. All unknown variables or assumptions 
made in the assessment must be clearly stated and discussed. The extent to which the 
limitations, if any, of available information may influence the conclusions of the environmental 
impact assessment must be discussed. 

The document must be written so that any conclusions reached can be independently 
assessed. To this end, all sources must be appropriately referenced using the Harvard standard 
of referencing. The reference list should include the address of any Internet webpages used as 
data sources. 

Maps, diagrams, and other illustrative material must be included in the preliminary 
documentation. The document should be produced on A4 size paper capable of being 
photocopied, with maps and diagrams on A4 or A3 size and in colour. The proponent should 
consider the format and style of the document appropriate for publication on the Internet. The 

http://www.environment.gov.au/epbc/guidelines-policies.html
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capacity of a website to store data and display the material may have some bearing on how the 
document is constructed. 

The stand-alone document must include a copy of this request for information and a cross-
reference table as an appendix to the preliminary documentation which clearly indicates where 
the information fulfilling this request is included in the preliminary documentation (e.g. Section 
4.1.2, Section 1.3.4 of Appendix C, etc.). 

Ecological data provision 

The preliminary documentation must include an appendix of occurrence records (both sightings 
and evidence of presence) for all listed threatened and migratory species identified during field 
surveys for the proposed action. This data may be used by the department to update the 
relevant species distribution models that underpin the publically available Protected Matters 
Search Tool (PMST). 

The species occurrence records must be provided in accordance with the department’s 
Guidelines for biological survey and mapped data (2018) using the species observation data 
template provided with this request for additional information. Sensitive ecological data must be 
identified and treated in accordance with the department’s Sensitive Ecological Data – Access 
and Management Policy V1.0 (2016) or subsequent revision. 

Specific Content of the Additional Information 

2. HABITAT ASSESSMENT – LISTED THREATENED SPECIES AND COMMUNITIES, AND 
LISTED MIGRATORY SPECIES 

Background 

From the information available to date, the department considers the proposed action is likely to 
have a significant impact on the vulnerable Koala (Phascolarctos cinereus) (combined 
populations of Qld, NSW, and the ACT), Squatter Pigeon (Southern) (Geophaps scripta scripta) 
and Greater Glider (Petauroides volans) mainly as a result of habitat clearance (both permanent 
and temporary) and fragmentation of habitat.  

In addition, the department considers the proposed action has the potential to have a significant 
impact on the following listed threatened and migratory bird and bat species mainly as a result 
of individual mortality from turbine collision and barotrauma, and potential changes to species 
utilisation of the project site: 

• White-throated Needletail (Hirundapus caudacutus) – Vulnerable and Migratory 

• Red Goshawk (Erythrotriorchis radiatus) – Vulnerable 

• Ghost Bat (Macroderma gigas) – Vulnerable 

• Grey-headed Flying-fox (Pteropus poliocephalus) – Vulnerable 

• Corben’s Long-eared Bat (Nyctophilus corbeni) – Vulnerable 

• Fork-tailed Swift (Apus pacificus) – Migratory 

• Satin Flycatcher (Myiagra cyanoleuca) – Migratory 

• Oriental Cuckoo (Cuculus optatus) – Migratory 

• Yellow Wagtail (Motacilla flava) – Migratory 

• Black-faced Monarch (Monarcha melanopsis) – Migratory 

https://www.environment.gov.au/system/files/resources/adb76479-18a9-432c-b7c3-482ea93df47a/files/guidelines-biological-survey-mapped-data.pdf
https://www.environment.gov.au/system/files/resources/246e674a-feb1-4399-a678-be9f4b6a6800/files/sensitive-ecological-data-access-mgt-policy.pdf
https://www.environment.gov.au/system/files/resources/246e674a-feb1-4399-a678-be9f4b6a6800/files/sensitive-ecological-data-access-mgt-policy.pdf
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Further, the department notes the proponent’s intent to avoid, mitigate and manage potential 
impacts on relevant MNES as described in the referral documentation. However, the 
department considers that, in the absence of clarity, specificity and committal language for 
some key measures, there is potential for the proposed action to have a significant impact on: 

• Northern Quoll (Dasyurus hallucatus) – Endangered 

• Cycas megacarpa – Endangered 

• Cycas ophiolotoca – Endangered 

• Quassia (Samadera bidwillii) – Vulnerable 

• Collared Delma (Delma torquata) – Vulnerable 

• Yakka Skink (Egernia rugosa) – Vulnerable 

Note: The list above may not be a complete list of MNES that will or are likely be impacted by 
the proposed action. It is the proponent’s responsibility to ensure that any listed threatened 
species and ecological communities, and listed migratory species, at the time of the controlled 
action decision, which will or are likely to be impacted by the proposed action, are assessed for 
the Minister's consideration. Any listing events (i.e. the listing or up-listing of a species) that 
occur after the controlled action decision do not affect the assessment and approval process. 

Habitat assessment 

In order to undertake a robust assessment of the nature and scale of the likely impacts of the 
proposed action, include a detailed habitat assessment of the Squatter Pigeon (Southern) and 
Greater Glider within the project site. The preliminary documentation must also include a 
detailed habitat assessment for any other relevant listed threatened species and ecological 
community, and listed migratory species which will be or is likely to be impacted by the 
proposed action that is not listed above. 

The habitat assessments must be informed by desktop and field surveys (in accordance with 
departmental or Queensland government survey guidelines, or as defined by best practice 
surveys in Queensland), and with reference to relevant departmental documents (e.g. approved 
Conservation Advices, Recovery Plans, draft referral guidelines and Listing Advices), including 
the Species Profile and Threats (SPRAT) Database, published research, and other relevant 
sources. Attach all relevant ecological surveys referenced in the referral and preliminary 
documentation as supporting documents to the preliminary documentation. 

Note: It is the proponent’s responsibility to be aware of any changes to the distributions and 
information available in the SPRAT Database for listed threatened species and ecological 
communities, and listed migratory species. The proponent must ensure that a recent PMST has 
been generated and considered before finalising the draft preliminary documentation. 

Further, the preliminary documentation must identify and describe known historical records of 
the Squatter Pigeon (Southern) and Greater Glider in the broader region. All known records 
must be supported by an appropriate source (i.e. Commonwealth and Queensland government 
databases, published research, publicly available survey reports, etc.), the year of the record 
and a description of the habitat in which the record was identified. 

Please undertake a habitat assessment for the Squatter Pigeon (Southern) and Greater Glider 
in accordance with the requirements below. To assist, Table 1 provides habitat descriptions for 
Squatter Pigeon (Southern) (derived from the SPRAT Database) for breeding, foraging and 
dispersal habitats. 

  

https://www.environment.gov.au/biodiversity/threatened/conservation-advices
https://www.environment.gov.au/biodiversity/threatened/recovery-plans
https://www.environment.gov.au/epbc/policy-statements#Guidelines_for_EPBC_Actlisted_species
https://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
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Squatter Pigeon (Southern) (Geophaps scripta scripta) – Vulnerable 

The department notes that the referral provides an assessment of Squatter Pigeon (Southern) 
breeding habitat within the project site in accordance with the SPRAT Database. However, 
there is no assessment of Squatter Pigeon (Southern) foraging and dispersal habitat (as 
defined in Table 1). As such, the habitat assessment for the Squatter Pigeon (Southern) must 
include, at a minimum: 

• discussion of the vegetation composition and structure (i.e. specific tree and grass 
species) suitable to support foraging and dispersal habitat; 

• identification of suitable land zones to support foraging and dispersal habitat; 

• identification of permanent or seasonal water bodies or watercourses within three  
(3) kilometres of the project site to support foraging habitat; and 

• total area (in hectares) of each breeding, foraging and dispersal habitat type, including 
consideration of disturbed (non-remnant vegetation) areas. 

Table 1: Squatter Pigeon (Southern) habitat descriptions 

MNES habitat Habitat description 

Squatter Pigeon 
(Southern) breeding 
habitat 

Any remnant or regrowth open-forest to sparse, open-woodland or 
scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris species, 
on sandy or gravelly soils (including but not limited to areas mapped 
as Queensland land zones 3, 5 or 7) and within 1 kilometre of a 
suitable, permanent or seasonal waterbody. 

Squatter Pigeon 
(Southern) foraging 
habitat 

Any remnant or regrowth open-forest to sparse, open-woodland or 
scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris species, 
on sandy or gravelly soils (including but not limited to areas mapped 
as Queensland land zones 3, 5 or 7) and within 3 kilometres of a 
suitable, permanent or seasonal waterbody. 

Squatter Pigeon 
(Southern) dispersal 
habitat 

Any forest or woodland occurring between patches of foraging or 
breeding habitat that facilitates movement between patches of 
foraging habitat, breeding habitat and/or waterbodies, and areas of 
cleared land less than 100 metres wide linking areas of suitable 
breeding and/or foraging habitat. 

Note: The department strongly recommends that the habitat assessment for the Squatter 
Pigeon (Southern) is undertaken in line with the habitat descriptions outlined in Table 1 above. 
However, the proponent may deviate from the information available in the SPRAT Database 
when undertaking the habitat assessment. Any variation in habitat assessment approach must 
be discussed with the department prior to the submission of the draft preliminary documentation 
and must be supported by scientific evidence including published research, independent expert 
advice and information derived from field surveys. 

Greater Glider (Petauroides volans) – Vulnerable 

The department notes that the referral describes high, moderate and low quality habitat for the 
Greater Glider. This does not align with Commonwealth requirements. The department also 
notes that Greater Glider individuals were observed within low value habitat. As such, provide a 
revised habitat assessment for the Greater Glider in the preliminary documentation which 
includes, at a minimum includes: 
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• identification of all areas of Eucalypt forest and woodland within the project site which 
contain hollow-bearing trees; 

• an analysis of tree hollow size and density suitable for use by the Greater Glider (e.g. 
denning) in the identified areas of Eucalypt forest and woodland containing hollow-
bearing trees within the project site; 

• a detailed discussion of potential foraging habitat in Eucalypt forest and woodland 
adjacent to identified areas of Eucalypt forest and woodland which contain a high 
density of tree hollows; and 

• total area (in hectares) of Greater Glider habitat, including foraging habitat. 

Note: The department does not accept the consideration of only Queensland Regional 
Ecosystem (RE) mapping to determine habitat for listed threatened and migratory species – 
habitat assessments must consider and align with the information in the SPRAT Database, 
relevant departmental documents and other supporting scientific evidence. 

Detailed mapping of suitable habitat for all of the above listed threatened and migratory species 
must be included in the preliminary documentation, and must: 

• be specific to the habitat assessment undertaken for each listed threatened species (i.e. 
not illustrate relevant Queensland Regional Ecosystems only); 

• include an overlay of the project site and disturbance footprint;  

• include known records of individuals derived from desktop analysis and field surveys; 
and 

• be provided separately as an attachment in a JPEG format. 

Listed threatened and migratory bird and bat species 

The department considers that the habitat descriptions used, and the supporting information 
provided in the referral, for the remaining listed threatened and migratory species are sufficient 
to inform the assessment of most direct impacts and some indirect impacts.  

However, further information is required in the preliminary documentation, with supporting 
evidence, in relation to the utilisation of the project site and its surrounds by the listed 
threatened and migratory bird and bat species identified in Section 1 above. This information is 
required to enable a robust assessment of potential impacts associated with individual mortality 
from turbine collision and barotrauma, and potential changes to species utilisation of the project 
site and its surrounds as a result of the proposed action. 

Desktop assessment 

To predict the potential for the above listed threatened and migratory bird and bat species to be 
using the project site and its surrounds, the preliminary documentation must include the process 
and outcomes of: 

• A preliminary site characterisation (desktop and/or initial site visit) for each species to 
identify all drivers of presence on the project site and utilisation of the project site. This 
characterisation must include, but not limited to, the consideration of: 

o site characteristics: focal habitat features, topography, prevailing wind and 
weather patterns, wetlands (including adjacent to project site), and distance to 
potential nesting, roosting and foraging areas.  
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o species characteristics: behaviour, flight or demographic factors (e.g. species 
presence [ongoing, transitory/migratory]), site use (e.g. transit, roosting, breeding 
and/or foraging), flight paths (including migratory flight paths), flight heights, 
soaring, flocking, and population numbers. 

Site-specific assessment 

To validate the outcomes of the desktop assessment, the preliminary documentation must 
include a detailed discussion of how at-risk listed threatened and migratory bird and bat species 
are using the project site (both project site and proposed disturbance footprint). This discussion 
must be informed by site-specific and species-specific site utilisation surveys (undertaken by a 
suitably qualified expert), and supported by other relevant scientific evidence. Further, this 
discussion must include detailed information on: 

• How the design of the site utilisation surveys for each relevant species has been 
informed by its drivers of presence on the project site and utilisation of the project site 
and its surrounds (as determined through the preliminary site characterisation). 

• How site utilisation surveys for each relevant species have been designed to improve 
understanding of site utilisation on the project site and its surrounds, and support an 
ongoing Before-After, Control Impact (BACI) framework for an adaptive Bird and Bat 
Management Plan (BBMP). 

The proposed site utilisation survey methodology for each relevant species must be included as 
an appendix to the preliminary documentation. 

Note: At least 24 months of site utilisation surveys must be undertaken to provide sufficient 
baseline data about a relevant species potential to utilise the project site and its surrounds. Site 
utilisation surveys must be undertaken for each relevant season over a minimum two years (up 
to 8 survey events). Each site utilisation survey must be of an appropriate duration and spatial 
coverage (including taking into consideration the potential turbine layout and visibility) to 
adequately evaluate site utilisation. At a minimum, each site utilisation survey must record the 
relevant information specified in ‘Species characteristics’ of the ‘Desktop Assessment’ 
requirements for each relevant species (see Section 2 above). 

3. IMPACT ASSESSMENT 

All impacts, including direct, indirect and consequential, on the above listed threatened and 
migratory species and/or their habitat as a result of the proposed action must be assessed in 
accordance with relevant departmental policies and guidelines, and the SPRAT Database. 

At a minimum, the direct habitat clearance impacts for the above listed threatened and 
migratory species (including breeding, foraging and dispersal habitat for the Squatter Pigeon 
[Southern], and foraging habitat for the Greater Glider) must be clearly stated in hectares. 

For relevant listed threatened species, the preliminary documentation must demonstrate, with 
supporting evidence, how the proposed action will not be inconsistent with  

• Australia’s obligations under the Biodiversity Convention, the Convention on 
Conservation of Nature in the South Pacific (Apia Convention), and the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES); and  

• a recovery plan or threat abatement plan. 

For relevant listed migratory species, the preliminary documentation must demonstrate, with 
supporting evidence, how the proposed action will not be inconsistent with Australia’s 
obligations under:  
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• the Bonn Convention; 

• China-Australia Migratory Bird Agreement; 

• Japan-Australia Migratory Bird Agreement;  

• International Agreement – Republic of Korea-Australia Migratory Bird Agreement; and 

• any international agreement approved under subsection 209(4) of the EPBC Act. 

Listed threatened and migratory bird and bat species 

To enable a robust assessment of potential impacts associated with individual mortality from 
turbine collision and barotrauma, and potential changes to species utilisation of the project site 
and its surrounds on relevant listed threatened and migratory bird and bat species, the 
preliminary documentation must include an impact assessment derived from the desktop 
assessment and species-specific information derived from site utilisation surveys as requested 
in Section 2 above. In particular, the impact assessment must include, but not be limited to: 

• An assessment of the potential impact pathways on each relevant species (based on the 
desktop assessment and site utilisation surveys) including, but not limited to:  

o direct mortality from turbine collision and barotrauma; and 

o potential changes to site utilisation during construction and operation of the 
proposed action. 

• Identification of potential impacts to each relevant species from direct mortality, including 
but not limited to: 

o analysis and mapping of suitable habitat, territories and activity/utilisation 
patterns/rates (‘heat maps’) in the project site and its surrounds. 

• Mathematical Collision Risk Modelling (CRM), which must: 

o incorporate a project site-wide assessment and identify high risk turbines; 

o incorporate baseline data collected during the minimum 24 months of site 
utilisation surveys (see Section 2 above);  

o incorporate the recommendations of a model peer review (the peer review must 
be included as an appendix to the preliminary documentation); and 

o include a literature review, justification of the choice of the model used, and a 
statement of all assumptions and uncertainties. 

The preliminary documentation must clearly demonstrate how relevant departmental policies 
and guidelines, and the SPRAT Database have been used to assess the potential impacts of 
direct mortality from turbine collision and barotrauma, and potential changes to site utilisation 
during construction and operation of the proposed action on relevant listed threatened and 
migratory bird and bat species. 

The preliminary documentation must include a map for each relevant species which identifies 
area/s in the project site and its surrounds which have been determined as ‘high risk’ based on 
the outputs of the CRM. 

Note: The department notes the above requirements focus on direct mortality. Potential impacts 
as a result of changes to site utilisation may only become evident after the construction stage 
and during the operation stage. Therefore, ongoing BACI monitoring (through the 
implementation of an approved BBMP) is required to inform adaptive avoidance, mitigation and 
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management measures in relation to potential changes in site utilisation (see Appendix A 
below).  

4. PROPOSED AVOIDANCE, MITIGATION AND MANAGEMENT MEASURES 

Background 

Avoidance and mitigation measures are the primary methods of eliminating and reducing 
significant impacts on MNES. Where possible and practicable it is best to avoid impacts. If 
impacts cannot be avoided, then they should be minimised or mitigated as much as possible. 
Avoidance and mitigation measures must be investigated thoroughly as a part of the 
assessment, and be supported by evidence to demonstrate likely success. 

The department notes the referral includes a detailed description of the proposed avoidance, 
mitigation and management measures to be implemented by the proponent during the 
construction, operation and maintenance stages of the proposed action. The referral also states 
that the following relevant management plans will be developed prior to the commencement of 
the proposed action:  

• Construction Environmental Management Plan 

• Vegetation and Fauna Management Plan 

• Weed and Pest Animal Management Plan 

• Bird and Bat Management Plan 

Preliminary documentation requirements 

To enable a robust assessment of the effectiveness of these plans to avoid, mitigate and 
manage potential impacts on relevant MNES, please include the plans specified above (in 
approved or draft format) as appendices to the preliminary documentation. Please see specific 
details for the adaptive BBMP at Appendix A below. 

Further, the stand-alone document must include a detailed summary of the measures proposed 
to be undertaken by the proponent to avoid, mitigate and manage relevant impacts of the 
proposed action on relevant MNES. The proposed measures must be based on best available 
practices, appropriate standards, evidence of success for other similar actions and supported 
by published scientific evidence. 

With consideration of the construction, operation and maintenance stages of the proposed 
action, the preliminary documentation must include: 

• details of specific and measurable environmental outcomes to be achieved for relevant 
MNES; 

• details of the proposed measures to be undertaken to avoid, mitigate and manage the 
relevant impacts of the proposed action, including those required through other 
Commonwealth, State and local government approvals, including but not limited to: 

o a pre-clearance survey methodology, and its predicted effectiveness, for 
commitments to avoid (with appropriate buffers): 

▪ listed threatened flora species (including those identified in Section 2 
above); 

▪ habitat critical to the survival of the endangered Northern Quoll (Dasyurus 
hallucatus); 
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▪ identified records and likely nests for the vulnerable Collared Delma 
(Delma torquata) and Yakka Skink (Egernia rugosa); 

o relocation objectives, with supporting scientific evidence, if complete avoidance 
of listed threatened flora species is not possible; 

o specific management objectives for the Northern Quoll, Collared Delma and 
Yakka Skink to minimise and manage potential impacts during construction and 
operation of the proposed action; 

o specific measures to address potential individual mortality from turbine collision 
and barotrauma, and potential changes to utilisation of the project site and its 
surrounds for relevant listed threatened and migratory bird and bat species; 

• the use of committed language (e.g. ‘will’ and ‘must’) when describing the proposed 
measures;  

• an assessment of the expected or predicted effectiveness of the proposed measures; 

• any statutory or policy basis for the proposed measures, including reference to the 
SPRAT Database and relevant approved conservation advices, and a discussion on 
how the proposed measures are not inconsistent with relevant recovery plans and threat 
abatement plans; 

• details of ongoing management, including monitoring programs to support an adaptive 
management approach, validate the effectiveness of the proposed measures and overall 
demonstrate that the environmental outcomes will be achieved; 

• details of tangible, on-ground corrective actions that will be implemented in the event the 
monitoring programs indicate that the environmental outcomes have not or will not be 
achieved; 

• details of measures, if any, proposed to be undertaken by Queensland and local 
governments, including the name of the agency responsible for approving each 
measure; and 

• information on the timing, frequency and duration of the proposed avoidance, mitigation, 
management and monitoring measures, and corrective actions to be implemented. 

Appropriate measures may be detailed on the SPRAT Database, and relevant statutory 
documents, for relevant listed threatened and migratory species. All proposed measures should 
consider the ‘S.M.A.R.T’ principle. 

• S – Specific (what and how) 

• M – Measurable (baseline information, number/value, auditable) 

• A – Achievable (timeframe, money, personnel) 

• R – Relevant (conservation advices, recovery plans, threat abatement plans) 

• T – Time-bound (specific timeframe to complete) 

Bird and Bat Management Plan (BBMP) 

To enable a robust long-term approach to mitigate and manage potential impacts associated 
with individual mortality from turbine collision and barotrauma, and potential changes to species 
utilisation of the project site and its surrounds on relevant listed threatened and migratory bird 
and bat species, the preliminary documentation must include a draft BBMP that addresses, with 
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supporting scientific and field-derived information, the requirements in Appendix A to this 
request for additional information. A summary of the key elements of the draft BBMP must be 
provided in the stand-alone document and the draft BBMP must be included as an appendix to 
the preliminary documentation. 

5. REHABILITATION REQUIREMENTS 

The preliminary documentation must include details on the proposed rehabilitation activities for 
all disturbed areas associated with the proposed action. At a minimum, the preliminary 
documentation must include details on: 

• rehabilitation acceptance criteria, including for the restoration of habitat for relevant listed 
threatened and migratory species, in particular the Koala and Greater Glider; 

• procedures, including contingency measures that will be undertaken to achieve the 
rehabilitation acceptance criteria; and 

• a monitoring program to determine the success of the implemented rehabilitation 
activities. 

If relevant, the preliminary documentation must provide details of any rehabilitation activities 
proposed to be undertaken as required by Commonwealth, State and local government 
legislation. Attach relevant Commonwealth, State and local government approvals and permits 
as appendices to the preliminary documentation. 

6. ENVIRONMENTAL OFFSETS – RESIDUAL SIGNIFICANT IMPACTS 

Environmental offsets are measures that compensate for the residual significant impacts of an 
action on the environment. Offsets provide environmental benefits to counterbalance the 
impacts that remain after avoidance and mitigation measures. It is important to consider 
environmental offsets early in the assessment process and correspondence with the 
department regarding offsetting is highly encouraged. 

It is the department’s standard practice that a draft Offset Management Strategy (OMS) and a 
draft Offset Area Management Plan (OAMP) are included as appendices in the preliminary 
documentation for assessment and approval. Further, it is the department’s expectation that the 
environmental offset is legally secured under relevant Queensland legislation prior to the 
commencement of the proposed action. Where this is not practicable, the department is likely to 
recommend to the Minister (or delegate) that the conditions of approval require the 
environmental offset/s or the OAMP be approved and implemented prior to the commencement 
of the proposed action. 

The preliminary documentation must include an assessment of the likelihood of residual 
significant impacts occurring on relevant MNES, after avoidance, mitigation and management 
measures have been applied. If it is determined that a residual significant impact is likely, 
include a summary of the proposed environmental offset and key commitments in the 
preliminary documentation, and a draft OMS as an appendix that provides, at a minimum: 

• specific details of the nature of the conservation gain to be achieved for relevant MNES, 
including the creation, restoration and revegetation of habitat in the proposed offset 
area/s; 

• details of the environmental offset/s (in hectares) to compensate for the residual 
significant impacts of the proposed action on relevant MNES, and/or their habitat; 

• details of the potential offset area/s (including a map) to compensate for the residual 
significant impacts of the proposed action on relevant MNES, and/or their habitat; 
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• details, with supporting evidence, of how the environmental offset/s meets the 
requirements of the department's EPBC Act Environmental Offsets Policy (2012) (Offsets 
Policy), available at: www.environment.gov.au/epbc/publications/epbc-act-environmental-
offsets-policy; 

• the methodology, with justification and supporting evidence, used to inform the inputs of 
the Offsets Assessment Guide in relation to the project site for each relevant MNES, 
including: 

o total area of habitat (in hectares) 

o habitat quality (e.g. using the Queensland Government Guide to determining 
terrestrial habitat quality: A toolkit for assessing land based offsets under the 
Queensland Environmental Offsets Policy [2020]) 

• the methodology, with justification and supporting evidence, used to inform the inputs of 
the Offsets Assessment Guide in relation to each potential offset area/s for each relevant 
MNES, including: 

o time over which loss is averted (max. 20 years) 

o time until ecological benefit 

o risk of loss (%) without offset 

o risk of loss (%) with offset 

o confidence in result (%) 

• evidence that the relevant MNES, and/or their habitat, can be present in the potential 
offset area/s; 

• information about how the potential offset area/s provides connectivity with other relevant 
habitats and biodiversity corridors; and 

• details and execution timing of the mechanism to legally secure the environmental 
offset/s (under Queensland legislation or equivalent) to provide enduring protection for 
the potential offset area/s against development incompatible with conservation. 

Where offset area/s have been nominated, include a draft OAMP as an appendix to the 
preliminary documentation which also provides: 

• specific, committal and measurable environmental outcomes which detail the nature of 
the conservation gain to be achieved for relevant MNES, including the creation, 
restoration and revegetation of habitat in the proposed offset area/s; 

• details, with supporting evidence, to demonstrate how the environmental offset/s 
compensate for residual significant impacts of the proposed action on relevant MNES, 
and/or their habitat, in accordance with the principles of the Offsets Policy and all 
requirements of the Offsets Assessment Guide; 

• a description of the offset area/s, including location, size, condition, environmental values 
present and surrounding land uses;  

• baseline data and other supporting evidence that documents the presence of the relevant 
MNES, and the quality of their habitat within the offset area/s; 

• an assessment of the site habitat quality for the offset area/s (e.g. using the Queensland 
Government Guide to determining terrestrial habitat quality: A toolkit for assessing land 
based offsets under the Queensland Environmental Offsets Policy [2020]); 

http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf
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• details of how the offset area/s will provide connectivity with other habitats and 
biodiversity corridors and/or will contribute to a larger strategic offset for the relevant 
MNES; 

• maps and shapefiles to clearly define the location and boundaries of the offset area/s, 
accompanied by the offset attributes (e.g. physical address of the offset area/s, 
coordinates of the boundary points in decimal degrees, the relevant MNES that the 
environmental offset/s compensates for, and the size of the environmental offset/s in 
hectares); 

• specific offset completion criteria derived from the site habitat quality to demonstrate the 
improvement in the quality of habitat in the offset area/s over a 20 year period; 

• details of the management actions, and timeframes for implementation, to be carried out 
to meet the offset completion criteria; 

• interim milestones that set targets at 5-yearly intervals for progress towards achieving the 
offset completion criteria; 

• details of the nature, timing and frequency of monitoring to inform progress against 
achieving the 5-yearly interim milestones (the frequency of monitoring must be sufficient 
to track progress towards each set of milestones, and sufficient to determine whether the 
offset area/s are likely to achieve those milestones in adequate time to implement all 
necessary corrective actions); 

• proposed timing for the submission of monitoring reports which provide evidence 
demonstrating whether the interim milestones have been achieved; 

• timing for the implementation of tangible, on-ground corrective actions to be implemented 
if monitoring activities indicate the interim milestones have not been achieved; 

• risk analysis and a risk management and mitigation strategy for all risks to the successful 
implementation of the OAMP and timely achievement of the offset completion criteria, 
including a rating of all initial and post-mitigation residual risks in accordance with a risk 
assessment matrix; 

• evidence of how the management actions and corrective actions take into account 
relevant approved conservation advices and are consistent with relevant recovery plans 
and threat abatement plans;  

• details and execution timing of the mechanism to legally secure the proposed offset 
area/s, such that legal security remains in force over the offset area/s for at least 20 
years to provide enduring protection for the offset area/s against development 
incompatible with conservation; and 

• the use of committed language (e.g. ‘will’ and ‘must’) when describing the proposed 
management actions, monitoring approach and corrective actions.  

The draft OAMP must be prepared by a suitably qualified ecologist and in accordance with the 
department’s Environmental Management Plan Guidelines (2014), available at: 
www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines. 

Note: Supporting evidence must be included in the draft OAMP to justify how proposed 
management action/s are additional to the existing requirements of the landholder in managing 
their land (e.g. weed and pest management requirements under the Queensland Biosecurity 
Act 2014, existing grazing regimes, etc.) as required by the Offsets Policy. This may include, 
but not be limited to historical grazing regimes, satellite imagery and written statements from 
landholders. 

http://www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines
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Note: The draft OAMP must include robust scientific evidence (e.g. published research, pilot 
studies, previously successful projects/programs, etc.) to demonstrate the success of proposed 
measures to create, revegetate, regenerate and/or improve habitat (e.g. tree planting, nest 
boxes, artificial hollows, etc.) in the proposed offset area/s for relevant MNES to achieve the 
anticipated environmental outcomes (i.e. offset completion criteria). 

7. ECOLOGICALLY SUSTAINABLE DEVELOPMENT (ESD) 

The preliminary documentation must include a discussion of how the proposed action will 
conform to the principles of ESD (as defined in Section 3A of the EPBC Act). 

8. ECONOMIC AND SOCIAL MATTERS 

The economic and social impacts of the proposed action, both positive and negative, must be 
analysed. Matters of interest may include: 

• details of any public consultation activities undertaken and their outcomes; 

• details of any consultation with Indigenous stakeholders, including with reference to the 
department’s Guidance for proponents on best practice Indigenous engagement for 
environmental assessments under the EPBC Act (2016); 

• projected economic costs and benefits of the proposed action, including the basis for 
their estimate through cost/benefit analysis or similar studies; and  

• employment opportunities expected to be generated by the proposed action (including 
construction and operational phases). 

Economic and social impacts must be considered at the local, regional and national levels. 

9. ENVIRONMENTAL RECORD OF PERSON(S) PROPOSING TO TAKE THE ACTION 

The preliminary documentation must include details of any past or present proceedings under a 
Commonwealth, State or Territory law for the protection of the environment or the conservation 
and sustainable use of natural resources against: 

• the person proposing to take the action; and 

• for an action for which a person has applied for a permit, the person making the 
application. 

If the person proposing to take the action is a corporation, details of the corporation’s 
environmental policy and planning framework must also be included. 

 

  

http://www.environment.gov.au/epbc/publications/engage-early
http://www.environment.gov.au/epbc/publications/engage-early
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APPENDIX A – Bird and Bat Management Plan (BBMP) 

The following table outlines the framework to assist in the preparation and submission of a draft 
BBMP as an appendix to the preliminary documentation (as required by Section 4 above). The 
purpose of the BBMP is to enable a robust long-term approach to mitigate and manage 
potential impacts of the proposed action associated with individual mortality from turbine 
collision and barotrauma, and potential changes to species utilisation of the project site and its 
surrounds on relevant listed threatened and migratory bird and bat species. 

The draft BBMP must be prepared by a suitably qualified ecologist and in accordance with the 
department’s Environmental Management Plan Guidelines (2014), available at: 
www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines, and 
includes the following key requirements at a minimum. The draft BBMP must be informed by 
desktop and field-derived information, best available practices, appropriate standards, evidence 
of effectiveness for other similar actions and supported by published scientific evidence. 

Pre-commissioning requirements* 
*The department considers that these requirements must be completed during the EPBC Act assessment process. 

1.1 Desktop assessment: Preliminary site characterisation 
To predict the potential for the listed threatened and migratory bird and bat species 
identified in Section 2 above (at a minimum) to be using the project site and its 
surrounds, the BBMP must include the process and outcomes of: 

• A preliminary site characterisation (desktop and/or initial site visit) for each 
species to identify all drivers of presence on the project site and utilisation of 
the project site. This characterisation must include, but not limited to, the 
consideration of: 

o site characteristics: focal habitat features, topography, prevailing wind 
and weather patterns, wetlands (including adjacent to project site), and 
distance to potential nesting, roosting and foraging areas.  

o species characteristics: behaviour, flight or demographic factors (e.g. 
species presence [ongoing, transitory/migratory]), site use (e.g. transit, 
roosting, breeding and/or foraging), flight paths (including migratory flight 
paths), flight heights, soaring, flocking, and population numbers. 

1.2 Site-specific assessment: Site utilisation surveys 
To validate the outcomes of the desktop assessment, the BBMP must include a 
detailed discussion of how at-risk listed threatened and migratory bird and bat 
species are using the project site (both project site and proposed disturbance 
footprint). This discussion must be informed by site-specific and species-specific site 
utilisation surveys (undertaken by a suitably qualified expert), and supported by other 
relevant scientific evidence.  
Further, this discussion must include detailed information on: 

• How the design of the site utilisation surveys for each relevant species has 
been informed by its drivers of presence on the project site and utilisation of 
the project site (as determined through the preliminary site characterisation). 

• How site utilisation surveys for each relevant species have been designed to 
improve understanding of site utilisation on the project site and its surrounds; 
and support the proposed ongoing BACI framework in this BBMP. 

http://www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines
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The site utilisation survey methodology for each relevant species must be included 
as an attachment to the BBMP. 
Note: At least 24 months of site utilisation surveys must be undertaken to provide 
sufficient baseline data about a relevant species’ potential to utilise the project site 
and its surrounds. Site utilisation surveys must be undertaken for each relevant 
season over a minimum two years (up to 8 survey events). Each site utilisation 
survey must be of an appropriate duration and spatial coverage (including taking into 
consideration the potential turbine layout and visibility) to adequately evaluate site 
utilisation. At a minimum, each site utilisation survey must record the relevant 
information specified in ‘Species characteristics’ of the ‘Desktop assessment: 
Preliminary site characterisation’ (Section 1.1 above).  

1.3 Long-term impact risk assessment 
To enable a robust assessment of potential impacts of the proposed action 
associated with individual mortality from turbine collision and barotrauma, and 
potential changes to species utilisation of the project site and its surrounds on 
relevant species, the BBMP must include, but not be limited to: 

• An assessment of the potential impact pathways on each relevant species 
(based on the desktop assessment [Section 1.1 above] and site utilisation 
surveys [Section 1.2 above]) including, but not limited to:  

o direct mortality from turbine collision and barotrauma; and 
o potential changes to site utilisation during construction and operation 

of the proposed action. 

• Identification of potential impacts to each relevant species from direct 
mortality, including but not limited to: 

o analysis and mapping of suitable habitat, territories and 
activity/utilisation patterns/rates (‘heat maps’) in the project site and its 
surrounds; 

• Mathematical Collision Risk Modelling (CRM), which must: 
o incorporate a project site-wide assessment and identify high risk 

turbines; 
o incorporate baseline data collected during the minimum 24 months of 

site utilisation surveys;  
o incorporate the recommendations of a model peer review (the peer 

review must be included as an appendix to the preliminary 
documentation); and 

o include a literature review, justification of the choice of the model 
used, and a statement of all assumptions and uncertainties. 

The BBMP must clearly demonstrate how relevant departmental policies and 
guidelines, and the SPRAT Database have been used to assess the potential 
impacts of direct mortality from turbine collision and barotrauma, and potential 
changes to site utilisation during construction and operation of the proposed action 
on relevant listed threatened and migratory bird and bat species. 
The BBMP must include a map for each relevant species which identifies area/s in 
the project site and its surrounds which have been determined as ‘high risk’ based 
on the outputs of the CRM. 
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Post-Commissioning requirements 

2.1 Environmental outcomes 
To enable a robust long-term approach to mitigate and manage potential impacts 
associated with individual mortality from turbine collision and barotrauma, and 
potential changes to species utilisation of the project site and its surrounds on 
relevant species, the BBMP must include specific environmental outcomes to be 
achieved by the implementation of the BBMP. This may include, but is not limited to: 

• An improved understanding of the risk of turbine collision and barotrauma 
impacts on listed bird and bat species. 

• An improved understanding of whether or how project site usage changes as 
a result of wind farm construction and operation. 

• An improved monitoring approach for the timely identification of turbine 
collisions and the timely collection and analysis of data. 

• An improved approach to the timely and regular validation and update to the 
CRM using monitoring data, and support a robust adaptive management 
approach. 

• The development and implementation of tangible, on-ground management 
measures and corrective actions to promote a long-term reduction in the risk 
of turbine collision and barotrauma impacts on listed bird and bat species. 

2.2 Long-term site utilisation surveys 
To detect potential long-term changes to species utilisation of the project site and its 
surrounds on relevant species as a result of operation, the BBMP must include a 
long-term site utilisation survey program (prepared by a suitably qualified expert) for 
each relevant species. The program must, at a minimum: 

• be designed to ensure that species behaviour responses, including avoidance 
of turbines, and changes to project site utilisation, can be detected; 

• be designed to support a BACI monitoring framework; 

• include site utilisation survey methodologies, and proposed timings, which are 
consistent with the pre-commissioning site utilisation survey methodologies;  

• be undertaken by a suitable qualified expert; 

• be statistically reliable;  

• be able to inform adaptive mitigation and management measures, and 
corrective actions, to ensure environmental outcomes will be achieved. 

2.3 Long-term turbine collision and barotrauma monitoring 
To manage potential long-term mortality impacts on relevant species as a result of 
turbine collision and barotrauma, the BBMP must include a long-term monitoring and 
CRM update approach. The approach must, at a minimum:  

• Include details of the nature, timing and frequency of monitoring to inform 
progress against achieving the environmental outcomes, and be sufficient to 
determine whether the BBMP is likely to achieve those environmental 
outcomes in adequate time to implement all necessary corrective actions. 

• Demonstrate how site-specific and species-specific risks and uncertainties 
have informed the design of the monitoring program (e.g. scavenger activity, 
searcher efficiency, etc.). 
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• Include a proposed timeframe for the regular validation and update of the 
CRM using site-specific data collected through ongoing monitoring activities. 

• Include a commitment to DNA test carcasses that cannot be otherwise 
identified by a bird or bat expert. 

• Include a commitment for carcass persistence trials to maximise turbine 
collision detection in a timely manner. 

• Include a commitment for searcher efficiency trials to maximise carcass 
detection in a timely manner. 

2.4 Reporting requirements to the department 
The BBMP must include, at a minimum, the following reporting commitments (and 
proposed timeframes) for the provision of site-specific and species-specific 
information to the department: 

• Annual turbine strike reports comprising raw strike data and strike 
notifications, survey methodologies, results of detection/persistence trials, 
environmental/meteorological conditions and associated statistical analysis. 

• Estimations of annual mortality rate for each relevant species, comprising 
supporting evidence from case studies of EPBC species carcass size 
classes, results of persistence trials, searcher efficiency trials and substitute 
carrion trials, and annual probability of detection and monthly strike 
monitoring. 

• Species occurrence records in accordance with the department’s Guidelines 
for biological survey and mapped data (2018) using the species observation 
data template on the department’s website (sensitive ecological data must be 
identified and treated in accordance with the department’s Sensitive 
Ecological Data – Access and Management Policy V1.0 (2016) or 
subsequent revision). 

2.5 Adaptive management framework 
To ensure the environmental outcomes will be achieved for relevant species, the 
BBMP must include an adaptive management framework. The adaptive 
management framework must, at a minimum: 

• Be designed to clearly demonstrate the linkages between: 
o environmental outcomes; 
o implementation of mitigation and management measures; 
o monitoring, reporting and investigations; and 
o implementation of corrective actions to ensure environmental 

outcomes will be achieved. 

• Be designed to incorporate site-specific data collected through ongoing 
monitoring activities (see requirement 2.4 above), and take into account 
changes to turbine risk ratings based on the CRM outputs. 

• Identify, with proposed timeframes for implementation, tangible, on-ground 
corrective actions to be implemented if monitoring activities indicate the 
environmental outcomes have not been achieved. 

 

 

 

 

https://www.environment.gov.au/system/files/resources/adb76479-18a9-432c-b7c3-482ea93df47a/files/guidelines-biological-survey-mapped-data.pdf
https://www.environment.gov.au/system/files/resources/adb76479-18a9-432c-b7c3-482ea93df47a/files/guidelines-biological-survey-mapped-data.pdf
https://www.environment.gov.au/system/files/resources/246e674a-feb1-4399-a678-be9f4b6a6800/files/sensitive-ecological-data-access-mgt-policy.pdf
https://www.environment.gov.au/system/files/resources/246e674a-feb1-4399-a678-be9f4b6a6800/files/sensitive-ecological-data-access-mgt-policy.pdf
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1. Introduction 

1.1. Context 

This (preliminary) Vegetation and Fauna Management Plan (VFMP) has been prepared to establish the 
environmental management framework for managing impacts on vegetation and fauna during the 
construction stage of the Lotus Creek Wind Farm. 

This VFMP considers mitigation and management measures outlined in the Preliminary Documentation 
2020/8867 Lotus Creek Wind Farm (NGH, 2022). 

The Project is located in Isaac Regional Council local government area, approximately 175 km north-west of 
Rockhampton, Central Queensland. The Project Site Boundary comprises a total of three lots across two 
properties, totalling 48,367 hectares (ha). 

The Lotus Creek Wind Farm proposal would comprise of the installation of up to 55 wind turbines and 
associated hardstand areas, and the following ancillary infrastructure: 

 permanent and temporary wind monitoring masts 

 substations and switchyard 

 telecommunication towers 

 site offices, workshops, warehouses, staff amenities 

 gravel-capped roads 

 permanent site entries 
 underground power and communication cables 

 medium and high voltage overhead powerlines 

 new fencing with grids and gates 

 temporary facilities including construction compounds, laydown and stockpile areas, site entrances 
and accommodation construction camp 

 mobile concrete batching plant and rock crushing facilities. 
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2. Existing environment and impacts  

2.1. Existing environment 

The dominant land use is cattle grazing while a small area on the northern part of the ridge top is reserved 
for telecommunication towers. Surrounding properties are a mixture land for raising cattle (with both cleared 
land and remnant vegetation), and state forest supporting intact native vegetation to the north of the study 
area. 

2.1.1. Landscape attributes 

The Development Footprint lies within the Brigalow Belt bioregion and falls within the Fitzroy Catchment and 
the Isaac Connors sub-catchment in the Isaac Regional Council Local Government Area, Central 
Queensland.  

The Brigalow Belt bioregion is a wide band of acacia wooded grassland that runs between tropical rainforest 
of the coast and semi-arid interior of Queensland. The Brigalow Belt is characterised by the presence of 
Brigalow (Acacia harpophylla vegetation) (Thackway & Creswell, 1995). The Nebo-Connors Range runs 
through the Site.  

The Development Footprint is located on the eastern edge of the Fitzroy catchment. The Fitzroy catchment is 
the largest river catchment flowing to the eastern coast of Australia and the second largest catchment in 
Australia. The Fitzroy river flow is highly episodic with seasonal bias to high flows in summer. The catchment 
has recognised land degradation problems, including all forms of soil erosion by water, and soil fertility 
decline. The Fitzroy catchment is a managed water plan area, where water use is subject to the Fitzroy 
Basin Water Plan controls (FBA, 2019).  

2.1.2. Vegetation communities 

Regional ecosystems 

The vegetation communities and regional ecosystems verified within the Development Footprint, and their 
Vegetation Management Act 1999 status are listed below: 

Vegetation Community 1:  Eucalyptus crebra Woodland to Open Woodland This vegetation community 
is analogous to the following REs: 

 RE 11.12.1 – Eucalyptus crebra woodland on igneous rocks (Least Concern RE). 

 11.12.2 Eucalyptus melanophloia woodland on igneous rocks (Least Concern RE) (this community 
occurs in a mosaic with 11.12.1) 

Vegetation Community 2:  Riparian Vegetation 

This vegetation community is analogous to the following RE: 

 RE 11.3.25 – Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines. (Least 
concern). 

 RE 11.3.4- Eucalyptus tereticornis and/or Eucalyptus spp. Woodland on alluvial plains (Least 
Concern) 

Vegetation Community 3:  Mixed Eucalypt Woodland 

This vegetation community is analogous to the following RE: 

 RE 11.12.6 - Corymbia citriodora open forest on igneous rocks (granite) (VM Status – Least 
Concern) 
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 RE 11.12.13 - Eucalyptus crebra, Corymbia spp., E. acmenoides woodland on igneous rocks. 
Coastal hills (Least Concern RE). 

Vegetation Community 4:  Semi-Evergreen Vine Thicket (SEVT) 

This vegetation community is analogous to the following REs: 

 RE 11.12.4 – Semi-evergreen vine thicket and microphyll vine forest on igneous rocks (Least 
Concern RE under the VM Act) 

Vegetation Community 5: Acacia shrubland 

This community is dominated by dense Acacia crassa with occasional Breynia oblongifolia, Euroschinus 
falcatus and Alphitonia excelsa. Eucalyptus crebra occurred rarely as emergents. The ground storey is very 
rocky with many small boulders. Grass occurs in tussocks with Xanthorrhoea sp. 

Vegetation community 6: Xanthorrhoea shrubland 

These patches were dominated by Xanthorrhoea johnsonii and had a grassy and rocky understorey. Very 
sparse scattered Eucalyptus crebra occurred throughout. These patches are probably a variation of 11.12.1. 

Vegetation community 7: Lophostemon woodland 

This patch was dominated by dense Lophostemon suaveolens. The ground storey was dominated by sparse 
grass and rocks. 

Vegetation community 8: Leptospermum shrubland 

One small patch of shrubland dominated by Leptospermum sp. was recorded. The ground was rocky with 
sparse grass. 

Commonwealth threatened ecological communities 

There were no threatened ecological communities recorded within the Site Boundary and none were 
recorded within the Development Footprint. 

2.1.3. Flora 

Eleven threatened flora species were identified during the Literature Review as having the potential to occur 
within the Development Footprint. Of these, only one, Quassia (Samdera bidwilli), has suitable habitat in the 
Development Footprint and detailed surveys through most of the Development Footprint did not detect the 
species. 

A new species of cycad, Cycas terryana, has been listed under the NC Act in 2021. The distribution of this 
species covers the Development Footprint and has been confirmed on site by the Queensland Herbarium. 
Cycas terryana is difficult to distinguish in the field from Cycas megacarpa. Cycas megacarpa has now been 
considered as not occurring on site. 

Cycas terryana was confirmed within the Development Footprint during targeted searches. A total of 304 
cycads were recorded within the Development Footprint. Eighty-seven Least Concern flora species and six 
weed species were recorded in the Development Footprint. 

Weed species and invasive species  

Weed species present in the Development Footprint include Weeds of National Significance (WoNS), 
restricted invasive plants listed under the Biosecurity Act 2014 and other environmental weeds ( 

 

Table 2-1).  
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Table 2-1  Weed species identified at the site 

Scientific name Common name WoNS1 Status2 

Cenchrus ciliaris Buffel Grass - Environmental weed 

Gomphocarpus physocarpus Balloon Cotton - Environmental weed 

Lantana camara Lantana  Restricted invasive plant – Category 3 

Opuntia stricta Common Prickly Pear  Restricted invasive plant – Category 3 

Opuntia tomentosa Velvety Tree Pear  Restricted invasive plant – Category 3 

Opuntia streptacantha Westwood Pear  Restricted invasive plant – Category 3 

Notes:  
1WoNS – Weed of National Significance 
2Status as a restricted biosecurity matter under the Biosecurity Act 2014  

2.1.4. Fauna 

Fauna studies conducted on site resulted in 254 species of fauna records (Appendix D of the Preliminary 
Documentation report). In summary, the total number for each fauna group included: 

 153 bird species 

 27 species of mammals (excluding microbats) of which five species are introduced 

 17 microbat species were identified (either physically identified or using aural detectors 

 25 reptile species 

 13 amphibian species, one of which is introduced 

 Two snail species  

 Two spiders 

 15 butterfly species. 

Threatened fauna species 

Five threatened fauna species, the Greater Glider Petauroides volans (Vulnerable, Environment Protection 
and Biodiversity Conservation Act 1999 and Endangered, Nature Conservation Act 1992), Koala 
Phascolarctos cinereus (Vulnerable, EPBC Act and NC Act), Squatter Pigeon Geophaps scripta scripta 
(Vulnerable, EPBC Act and NC Act), Powerful Owl Ninox strenua (Vulnerable, NC Act) and White-throated 
Needletail Hirundapus caudacutus (Vulnerable and Migratory, EPBC Act and Vulnerable, NC Act) were 
confirmed within the Development Footprint. Two additional bird species listed as Migratory under the EPBC 
Act: Fork-tailed Swift Apus pacificus and Satin Flycatcher Myiagra cyanoleuca, were also confirmed present 
on site.  

High risk bird species 

The project risk to birds is likely to be uniformly distributed over the Development Footprint. Raptors and 
waterbirds are considered vulnerable to collision with wind turbines. 
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Raptors were seen in a variety of landscape positions, including soaring or gliding above proposed wind 
turbine locations. Most of the species were witnessed using a single ridgeline to traverse the landscape. The 
following raptor species were seen in the Development Footprint: 

 Collared Sparrowhawk (Accipiter cirrocephalus) 

 Wedge-Tailed Eagle (Aquila audux)  

 Brown Falcon (Falco berigora) 

 Brown Goswhak (Accipiter fasciatus) 

 Nankeen Kestrel (Falco cencroides) 

 Whistling Kite (Haliastur sphenurus) 

 Pacific Baza (Aviceda subcristata) 

 Black Kite (Milvus migrans). 

Waterbird species were observed using a dam in the Development Footprint. The following waterbird 
species have been recorded in the Development Footprint: 

 Australian Pelican (Pelecanus conspicillatus) 

 Pied Cormorant (Phalacrocorax varius) 

 Australasian Darter (Anhinga novaehollandiae) 

 Australian Wood Duck (Chenonetta jubata) 

 Pacific Black Duck (Anas superciliosa) 

 Straw-necked Ibis (Threskiornis spinicollis). 

High risk bat species  

Bats are the second largest group of vertebrates that suffer casualty from collision at wind farms worldwide 
(Cryan and Brown, 2007, Kunz et al., 2007). In terms of blade-strike, Australian species that appear to be 
most at risk are those that forage above canopy (i.e. in open areas) and move through their environment at 
high speeds, such as the Yellow-bellied Sheathtail-bat. These species are more likely to travel at blade- 
sweep height and either fail to detect the moving blades or are less able to quickly manoeuvre around them. 

Three groups of bats are generally assessed as having a particularly higher risk from blade-strike impacts: 

 Highly mobile flying-fox 

 Non-migrating, high-flying microbats 

 Threatened, migrating, high-flying microbats. 

Given the above considerations, and based on the bat species recorded at the site, the bat species 
considered to potentially be at some risk from the wind farm is: 

 White-striped freetail Bat (Austronomus australis) 

 Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) 

 Large Bent-winged Bat (Miniopterus orianae oceanensis) 

 Troughton’s Sheathtail Bat (Taphozous troughtoni). 

Pest animals 

A complete list of pest animals identified on site is provided in Table 2-2 along with their status under the 
Biosecurity Act 2014.  

Table 2-2  Pest animal species identified at the site 
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Scientific name Common name Method of sighting Location Status1 

Acridotheres trista Common Myna Sighting Cleared areas within 
Development Footprint 

None 
(introduced) 

Canis familiaris 
dingo 

Wild Dog Vocalisations and 
camera 

Bradford property (799 
PH391) 

Restricted 
invasive animal 

Felis catus Wild Cat Sighting and camera All Development Footprint Restricted 
invasive animal 

Oryctolagus 
cuniculus 

Rabbit Sighting All Development Footprint Restricted 
invasive animal 

Mus musculus House Mouse Trapped All Development Footprint None 
(introduced) 

Rhinella marina Cane Toad Sighting and camera Moist microhabitat or areas 
close to water sources 
within the Development 
Footprint 

None 
(introduced) 

Sus scrofa Pig Sighting and camera All Development Footprint Restricted 
invasive animal 
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2.2. Construction impacts and risks 

The project will require the clearance of vegetation and fauna habitat for the establishment of permanent and 
temporary construction facilities (e.g., site access, turbine hardstand areas, roads, substations, transmission 
lines, compound sites, stockpile sites, concrete batching plants, office and workshops, laydown areas). The 
construction of these facilities could result in:  

 Direct loss of native flora and important fauna habitat (hollows, burrows, nests etc.) 

 Injury and mortality to fauna during clearing of fauna habitat, including hollow- bearing trees, 
bird nests, and ground-dwelling fauna denning sites 

 Disturbance to fallen timber, dead wood and bush rock, including removal of breeding sites 

 Introduction and spread of noxious weeds and pathogens that may negatively affect native flora 
and fauna 

 Fauna collisions with construction vehicles 

 Noise and vibration which may disturb nesting fauna. 
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3. Proposed mitigation and management  

The following measures describe how impacts on vegetation and fauna will be minimised and managed 
during construction of the Project. 

3.1. Habitat loss 

 Vegetation clearing and disturbance is to be minimised to the extent required to complete the works. 
Wherever practicable, excavations and vehicle/machinery movements should occur outside the 
canopy dripline of large eucalypts and avoid impacts within the adjacent woodland patches that are 
to be retained.  

 Cleared vegetation (not including salvaged hollow limbs and trunks) is to be stockpiled (not burned), 
and used for mulch to be respread over cleared areas that are planned to be rehabilitated after bulk 
earthworks have been progressively completed, or, be beneficially used such as in sediment and 
erosion measures (i.e. to assist in stabilisation etc). 

 Use disturbed and cleared areas for materials laydown, vehicle and machinery access,  stockpiling 
of cleared vegetation and the deposition and retrieval of spoil whenever practicable. 

 Nest boxes should be in place at least three weeks before clearing active Greater Glider hollows, to 
allow resident fauna to become aware of their availability. Nest box management will be detailed in 
the final VFMP and will include confirmed ratio, installation procedure (i.e., at 10 m height or greater; 
preferably north-east facing), appropriate target trees (smooth barked), and nest box dimensions (i.e. 
rear entry, wooden).  

 The final number of hollows to be removed will be determined during the pre-clearance surveys. The 
location of all installed nest boxes, including the type of nest box installed, is to be clearly recorded, 
and an audit of the nest boxes (to confirm condition of box) is to be completed at defined intervals 
(the timing of which will be confirmed in the final VFMP). 

 Sections of hollow-bearing trees including fallen and felled sections of hollow trunks and branches 
should be placed outside of the development footprint, where practical. 

 Boulders and small rock piles that have been found to support a listed threatened fauna species will 
be salvaged and re-created in nearby areas outside the development footprint, where feasible. The 
location of the recreated boulder piles will be finalised in discussion between the site ecologist, the 
contractor, and the landowner. Boulder relocation sites are to be selected in suitable areas and with 
regard to similarity of vegetation, slope, aspect (etc) with the site from which they were removed, and 
with regard to accessibility (to avoid the requirement for additional clearing outside of the 
development footprint for the sole purpose of relocating the boulders/rocks). All recreated boulder 
pile sites are to be clearly recorded in terms of location (with GPS positioning) and records of other 
notable features (to be developed and confirmed in the final VFMP). 

 Implement rehabilitation measures outlined in Appendix C. 

3.2. Injury or death of native fauna 

 A physical vegetation clearing boundary at the approved clearing limit will be clearly demarcated and 
implemented prior to the commencement of work. The delineation of such a boundary may include 
the use of temporary fencing, survey pegs, or similar. Areas outside the demarcated clearing 
boundaries are considered ‘no go’ zones. 

 A qualified and experienced ecologist will undertake a pre-clearance survey of vegetation within the 
clearing boundary between two and four weeks before felling. The ecologist will locate, record and 
mark the location EVNT fauna resting, roosting and denning habitat, including the following specific 
habitat features: 

o Tree hollows 
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o Large fallen logs and branches 

o Bird nests 

o Complex rock fissures 

o Boulder piles. 

 A qualified and experienced ecologist will be on site during clearing to identify resident fauna species 
that may require relocation. If fauna occurs within the Development Footprint it would be relocated 
immediately outside of the impact area if possible, or construction will be temporarily avoided in that 
area until the animal has vacated the area (whichever is seen as most practical by the ecologist in 
consultation with the contractor and decided on a case-by-case scenario). Records are to be kept for 
all such circumstances. 

 A qualified and experienced fauna spotter will be present during vegetation clearing as well as 
removal of any identified habitat features (rocky areas, mulching of stockpiled vegetation, grass 
stripping and grading).  

 Hollow-bearing trees and limbs must be cleared/removed according to the methods detailed in 
Appendix A. 

 A fauna capture and relocation plan will be prepared and included in the final VFMP to be issued for 
approval and implementation prior to the commencement of construction. The capture methods are 
to be developed to be specific to certain fauna types/species. Potential relocation points will be 
nominated on a plan, with the final selection of the relocation point to be made on-site by the site 
ecologist during the pre-clearance surveys. 

 Minimise night works and when undertaking nightworks ensure lights (during nightworks and 
operation where necessary) are directed away from vegetation and adjacent habitats. 

3.3. Habitat fragmentation 

 A review of appropriate fencing design (e.g., use of disks attached to the top wire to increase 
visualization of the barb wire) will be undertaken, to consider ways to avoid or minimize the use of 
barb wire where possible. 

 Installation of glider poles or fauna bridges in areas where the clearing widths are more than 40 m. 

 Minimise the number of trees cleared through micro-siting of roads and infrastructure. 
 Temporary construction areas in remnant or regrowth vegetation will be rehabilitated to reduce 

impacts on fragmentation. 

3.4. Land degradation 

 Cleared vegetation (not including salvaged hollow limbs and trunks) is to be stockpiled (not burned), 
and used for mulch to be respread over cleared areas that are planned to be rehabilitated after bulk 
earthworks have been progressively completed, or, be beneficially used such as in sediment and 
erosion measures (i.e. to assist in stabilisation etc). 

 Management of dust and erosion from works and stockpiling activities are addressed in the 
Construction and Environmental Management Plan. 

 Where an unacceptable risk to soils and vegetation exists, bulk earthworks will be avoided both 
during and immediately following heavy rainfall. 

 Aquatic habitat will be protected by installation and maintenance of site-specific sediment erosion 
controls in accordance with good industry practice. 

 Trenches should be backfilled as soon as possible to minimise the chance of fauna becoming 
trapped. Any trench sections left open overnight would be inspected daily, early in the morning and 
any trapped fauna removed. The use of ramps or ladders to facilitate trapped fauna escape is 
recommended (dependent on the size of trench needed). 

 Temporary construction areas will be rehabilitated post completion of construction. 
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 When feasible construction materials will not be stockpiled on site for extended periods of time as 
local fauna may take up residence and be injured when the materials are moved. 

 Materials used to control potential spillages will be maintained and stored with hazardous materials. 

 Minimise the risk of spillages from construction machinery through regular maintenance practices 
and refuelling away from water courses. 

 On site personnel will receive appropriate spill clean up training prior to starting works. 

 Routine dust suppression during construction. 

 Infrastructure design on the project will include waterway crossings designed to maintain flow and 
minimise the increase in flow volume or velocity and will be in accordance with the development 
requirements for waterway barrier works to ensure fish passage is not obstructed. 

3.5. Bushfires 

 A certified Bushfire Management Plan will be prepared in conjunction with local rural fire services 
and implemented during on-site activities. This will include management of bushfire risk 

 Risk assessment will include weather forecasts and fire danger ratings. 

 Vehicles may not idle or be parked in areas of long grass. 
 Access tracks, fence lines and cleared overhead powerline easements will be maintained and used 

as firebreaks. 

 Smoking is not permitted 

 Bushfire buffers consistent with state requirements have been incorporated into the project design 
and are based on vegetation height around built infrastructure (other than roads). 

3.6. Introduction and the spread of introduced species 

 Implement weed management measures outlined in Appendix B.Pre-clearance surveys will identify 
weeds on site. Any significant patches of weeds will be treated prior to clearing to reduce the spread 
of weed seed. 

 Hygiene protocols will be implemented to reduce the potential for introduction or spread of weeds 
into the site and between properties within the site. This will include certified weed seed wash downs 
for all machinery and vehicles and restricting vehicle access to existing tracks and roads. All other 
equipment such as footwear will also be cleaned prior to entering the site. 

 Any materials brought into site (such as gravel) will be weed and disease free. A record of all 
materials brought into the site and their origin will be maintained. 

 Any herbicides used on site must be dispensed by an appropriately trained and qualified weed 
sprayer. 

 Weed management will be detailed in the CEMP. 

3.7. Loss of threatened flora species 

 A qualified and experienced ecologist will undertake a pre-clearance survey to locate, record and 
mark the location EVNT flora species. 

 Threatened flora species that need to be translocated will occur under an approved Translocation 
Management Plan. 

 No clearing of threatened flora species is to occur without appropriate permits in place for their 
removal. 

 No stockpiling of materials will be located with 10m of threatened flora species. Actions will be put in 
place to protect EVNT flora species to prevent impacts. 

 Vehicles and other machinery will be restricted to access roads and laydown areas. 

 Erosion and sediment control measures are to be implemented to avoid runoff. 
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3.8. Indirect impacts from dust, sediment runoff 

 Erosion and sediment control measures are to be implemented to avoid runoff. 

 Reduce as much as possible the clearing of riparian vegetation. This will limit potential impacts to 
water quality from sediment and erosion of waterways during construction but will also have the 
added benefit of reducing the potential for removal of large hollow-bearing trees present within this 
area. 

 

Implement dust mitigation measures to ensure EVNT plants in adjacent areas to access roads and 
earthworks are not impacted by dust deposition. 
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4. Compliance management 

4.1. Roles and responsibilities 

All employees and contractors have a general duty of care under Section 319 of Environmental Protection 
Act 1994. Notwithstanding any specifications in this VFMP, the developer and the contractors must: 

 Report environmental incidents to their immediate superior and participate in the investigation and 
corrective action required to reduce environmental harm or the re- occurrence of the incident; and 

 Comply with the requirements of environmental legislation. 

Roles and responsibilities will be assigned to individuals to implement this management plan. 

4.2. Training 

All employees, contractors and utility staff working on site will undergo site induction training relating to 
vegetation and fauna management issues. 

4.3. Monitoring 

Monitoring will be undertaken to ensure works are being carried out in accordance with the VFMP.  
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Appendix A Tree felling protocol 

A.1 Lopping, pruning and trimming procedure 

Pruning of limbs is only expected to occur for hollow bearing (and other large mature) trees that can be 
retained once the intruding limb is removed. Heavy machinery should not be used for pruning or trimming. 
Appropriate tools to use are loppers, chain saws and vehicle mounted saws. 

In the first instance, hollow bearing limbs should be retained. If this is not possible the hollow bearing l  tree 
removal methods detailed below would apply. 

Tree limbs are to be removed using the three cut method as shown below in Figure A-1. 

 

Figure A-1  Three cut method 

A.2 Stage clearing for hollow bearing trees and limbs 

All clearing operations shall be undertaken in a manner that minimises fauna injury and shall include 
procedures to reduce risks from construction impacts to fauna in newly cleared areas. Clearing will be 
completed using a two stage approach to clearing. The key objective of the two stage clearing approach is to 
allow sufficient time for resident hollow-dependant fauna time to evacuate habitat/hollow bearing trees prior 
to felling. This approach minimised the requirement to rescue and handle fauna. 

Prior to clearing 

Prior to the commencement of clearing (Stage I and Stage II), the following pre-commencement inspections 
will be completed by the Project Ecologist or a suitably experienced fauna spotter: 

1. Identifying and marking of hollow-bearing trees prior to the commencement of 
clearing/pruning in a manner which clearly identifies and demarcates the trees such as 
spray painted and marked with identification number 

2. Observation for evidence of fauna activity within hollow-bearing trees 

Stage I Clearing 

1. Removal/pruning of non-habitat trees, shrubs and other vegetation at least 24 hours before 
habitat trees are removed 

2. This vegetation is to be removed from within the vicinity (20m) of the hollow-bearing trees, 
to prevent fauna from using it as habitat. 

3. Hollow bearing trees are tapped three times to encourage fauna to leave prior to felling 24 
hours later. 

4. The fauna spotter catcher shall be on site during Stage I clearing to rescue any animals 
disturbed by Stage I clearing. 
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Stage II Clearing 

1. Remove remaining hollow bearing trees or limbs at least 24 hours after Stage I clearing. 

2. Fauna spotter catcher to inspect each tree/limb (if possible) immediately prior to its removal. 

3. Habitat trees and limbs to be felled under the supervision of the fauna spotter catcher. 

4. Hollow-bearing trees are to be mechanically shaken or agitated (at the discretion of the 
fauna spotter catcher) prior to felling/limb removal to encourage any remaining animals to 
either leave the tree or to show themselves and possibly be removed prior to felling. 

5. Immediately after felling, hollow-bearing trees/limbs are to be systematically checked for 
any remaining fauna. 

6. Felled hollow-bearing trees/limbs are to be left for a minimum of 24 hours to allow any 
undetected fauna further opportunity to escape. 
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Appendix B Weed management measures 

B.1 Purpose 

The purpose of this Weed Management Measure is to describe how significant weed species present at the 
site will be managed and controlled throughout pre-construction and construction of the Project. Additionally, 
to prevent the introduction of weeds to the site and spread of weeds from the site. 

B.2 Existing environment 

Significant weed species present at the site include Weeds of National Significance (WoNS), restricted 
invasive plants listed under the Biosecurity Act 2014 and other environmental weed species. Table 4-1 lists 
the significant weed species identified at the site. 

Table B-1 List of significant weed species identified at the site 

Scientific name Common name WoNS1 Status2 

Cenchrus ciliaris Buffel Grass - Environmental weed 

Gomphocarpus physocarpus Balloon Cotton - Environmental weed 

Lantana camara Lantana  Restricted invasive plant - Cat 3 

Opuntia stricta Common Prickly Pear  Restricted invasive plant – Cat 3 

Opuntia tomentosa Velvety Tree Pear  Restricted invasive plant – Cat 3  

Opuntia streptacantha Westwood Pear  Restricted invasive plant – Cat 3 

Notes:  
1WoNS – Weed of National Significance 
2Status as a restricted biosecurity matter under the Biosecurity Act 2014  

B.3 Construction impacts and risks 

Key aspects of the Project that could result in the introduction of weeds to the site, spread of weeds within 
the site, or transportation of weeds from the site, include: 

 Movement of vehicles, plant, equipment and personnel on, off and around the Project site. 

 Movement and stockpiling of weed infested topsoil. 

 Clearing and Grubbing and stockpiling of weed infested mulch. 

 Inappropriate treatment of weeds or weedy material. 

 Inappropriate disposal of weeds. 

Potential impacts associated with weeds at the Project site include: 

 Introduction of new weeds to Project site. 

 Spread of weeds into previously non-infested areas (both inside and outside the Development 
Footprint). 

 Degradation of native flora and fauna habitat. 

 Degradation of native vegetation communities. 
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B.4 Environmental mitigation measures 

Environmental mitigation measures to manage weeds include: 

 Existing weed management; 

 Weed hygiene protocols; 

 Weed stockpiling, transportation and disposal protocols; and 

 Ongoing weed control and monitoring. 

B.4.1 Existing weed management 

Environmental mitigation measures to manage existing weeds at the site include the identification and 
mapping of significant weeds occurring in construction areas prior to disturbance. Log GPS point, species, 
and extent of infestation. This will support a clear determination of ‘clean’ and ‘infested’ construction zones to 
assist in weed management. 

Where significant weeds are recorded within the disturbance footprint; treat or remove weeds progressively 
prior to construction commencing in each area. 

B.4.2 Weed hygiene protocols 

To prevent the spread of weeds through the Project site and surrounding areas, all works will be planned 
and carried out to ensure that no weeds are imported into the construction area, and that no weeds are 
spread of existing weed areas within the construction area. 

All plant and machinery that enters the site is inspected and free of weeds. The wheels of all machinery and 
equipment will be washed down before transportation to the site, to avoid the risk of importation of root-rot 
fungus, other pathogens or weeds into the local area. Plant and equipment will be inspected and cleaned 
before leaving a worksite that is infested with weeds, to remove any soil and vegetation. This will occur in the 
designated plant washdown area/s. All residue from the washdown areas is to be contained and disposed of 
in accordance with the weed disposal criteria described below. 

Imported materials such as sand, gravel and sediment controls materials would be sourced from sites which 
do not show evidence of noxious weeds or Phytophthora infection. 

B.4.3 Weed stockpiling, transportation and disposal 

All Category 3 restricted invasive plant species on site are not to be distributed. If they are to be disturbed all 
material will be disposed of in accordance with legislative requirements: 

a) burying the matter in the ground at a depth that ensures any seeds or vegetative material being 
disposed of cannot grow; or transporting the matter directly to a waste facility if the matter is – 

i. In a sealed container or a covered vehicle; or 

ii. Covered in a way that prevents the restricted matter from being lost or released 
during transport; or 

b) sealing the matter in plastic and leaving the matter in the sun until any vegetative material being 
disposed has decomposed. 

B.4.4 Ongoing weed control and monitoring 

Regular monitoring throughout construction is required to determine the success of weed control treatments. 
Monitoring will involve monitoring of weed infested areas to determine effectiveness of weed control 
measures. If previous weed treatments are found to have been ineffective, a review of the weed 
management activities will be undertaken and modified as necessary. 
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Appendix C Rehabilitation protocol 

C.1 Objective of rehabilitation 

The objective of rehabilitation is to progressively re-establish stable ground surfaces, resistant to erosion and 
weed ingress, and maximise the potential for colonisation by native ground cover where appropriate. This 
section applies to the construction phase however monitoring and maintenance will be required throughout 
the early operational stages of the project and may be required throughout the life of the Project. 

C.2 Rehabilitation methods 

The key to effective rehabilitation will be using strategies appropriate to the location and condition of the area 
disturbed. Ideally, rehabilitation will be achieved with vegetative cover where feasible. However, it is 
accepted that in some areas this will not be achievable such as where there is insufficient topsoil to support 
vegetative growth. These include:  

 areas which are geologically stable and resistant to erosion. Rocky outcrops (where seeding would be 
ineffective). 

 large cuts where weathered rock is present and where plants are not able to establish will not be 
rehabilitated with vegetation.  

 cut batters are to be assessed for erosion hazard and where soil exposure to erosion exists, 
stabilization is to occur.  One such method is revegetation via hydro mulch, but other products and 
stabilization measures may be required.   

In lieu of seeding in these areas, catch drains or raised berms will be established to minimise the erosion of 
rock faces and to re-direct water flows away from exposed and stable earth surfaces. 

C.3 Areas to be retained 

The areas disturbed by the construction process, that do not require further use during operations will be 
rehabilitated. These are likely to include: 

 Access track and crane hardstanding batters, where appropriate 

 Underground cable routes 

 Temporary construction compounds, laydown sites or stockpile sites may be rehabilitated where the 
landowner does not want to use these areas for their farming operations. 

Roads will be maintained and need to remain passable for OSOM loads in the event of a blade replacement 
during operation, or other maintenance. Therefore, no trees that could grow to become future obstructions 
will be planted where large oversailing blades could be transport in. This also applies over underground 
cable routes where routes from large trees could over time damage the underground cable. 

C.3.1 General measures for rehabilitation 

 Ensure areas disturbed during construction are stabilised progressively during construction and where 
suitable, re-vegetated with appropriate species (i.e. native in native dominated areas) as soon as 
practical. 

 Where feasible, plantings and/or seeding within disturbed areas will be comprised of local indigenous 
species with the primary objective of addressing erosion and sedimentation issues, but also to be 
consistent with the biodiversity values of the existing surrounding vegetation (e.g. species selections 
are to be consistent with the surrounding vegetation community composition, as well as meeting 
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requirements for supplementation of feed tree species for threatened fauna such as the Koala and 
Greater Glider). 

 Appropriate planting and/or seeding techniques to be specified for the different areas of the site, in 
consideration of climatic conditions (sterile cover crops may be required as an intermediate step to 
ensure early stabilisation of disturbed areas). 

 Include monitoring to meet clear targets, regarding ground cover establishment (see below). 

C.4 Rehabilitation benchmarks and indicators 

Before and after records are required for areas requiring treatment, including site notes and photographs. 
Rehabilitation objectives (i.e. stabilisation versus revegetation) will differ depending on site characteristics: 

 In steep rocky areas with limited topsoil and vegetation cover, stabilisation may be the objective 

 In flatter terrain or where vegetation cover currently occurs, restoring vegetation cover (either natural 
or assisted) may be the objective. 

Indicators may be established and monitored to determine success of rehabilitation and maintenance 
requirements and whether additional action is required. 

C.5 Timing of rehabilitation 

Rehabilitation will be undertaken progressively as the works are completed. Disturbed areas planned for 
rehabilitation, will be rehabilitated as soon as practicable following completion of works in each disturbance 
area. Temporary stabilisation methods during construction will likely be required to minimise the risk of 
erosion and the transport of sediment (e.g. hydroseeding of sterile cover crop of bare batters and stockpiles). 

C.6 Rehabilitation species 

Where appropriate, revegetation species will be comprised of local indigenous species with the objective of 
maintaining the diversity of the existing vegetation. 
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1. INTRODUCTION 

1.1. CONTEXT 

This Construction Management Plan (CMP) has been prepared to support the development 

application for Lotus Creek Wind Farm in accordance with the Queensland (Qld) State Code 23: Wind 

farm development – Planning guideline. 

The purpose of this CMP is to demonstrate compliance with the performance outcomes (PO) relating 

to construction management (PO13) of State Code 23: Wind farm development (State code 23). It 

describes the: 

• construction work associated with the development 

• proposed hours of work and what work will be undertaken during those hours 

• nature and location of sensitive uses that may be affected by noise, vibration and dust 

emissions from the construction work 

• activities and equipment likely to generate noise, vibration and dust emissions 

• noise, vibration and dust impact control measures to be implemented to minimise noise, 

vibration and dust impacts at sensitive uses 

• methods to be used to monitor performance and receive, record and respond to complaints. 

1.2. BACKGROUND 

Lotus Creek Wind Farm Pty Ltd (LCWF, the Principal and Proponent), is applying for approval to 

develop Lotus Creek Wind Farm (wind farm, the Project). The wind farm would have an installed 

capacity of up to 450 megawatts (MW) from up to 55 wind turbines.  

The proposal is located approximately 175 kilometres (km) north-west of Rockhampton within the Isaac 

Regional Council Local Government Area (LGA) (Figure 1-1).  It would supply electricity to the national 

electricity grid, connecting to a 275kV transmission line running in a north-south direction west of the 

site. A switchyard and a substation would be constructed as part the project. 

The CMP describes the construction management measures the Proponent and the Engineering 

Procurement and Construction (EPC) Contractor will implement during construction and 

commissioning works.  
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Figure 1-1: Regional Map
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2. PROJECT DESCRIPTION  

2.1. DESCRIPTION OF WORKS 

Project name Lotus Creek Wind Farm 

Construction Start 2022 

Duration  24 months 

Hours of work 
(day/night) 

Monday to Sunday – 6 am to 6 pm 

No work on Public Holidays  

Work outside standard hours to be minimised where possible (Section 2.4) 

Due to remote location, a roster would be established. Roster is still to be 

determined. 

Local Government 

Authority (LGA) 

Isaac Regional Council  

Location Refer Figure 1-1 

Project Layout Refer Figure 2-1 

 

2.2. CONSTRUCTION ACTIVITIES 

The Project will involve the construction, commissioning and operation of up to 55 turbines and 

ancillary infrastructure. Each turbine has a maximum height of up to 265 metres (m) to blade tip. The 

turbines will be located across three leasehold lots, leased by two landholders, and are proposed to 

be at ground elevations between 200 - 550 metres above sea level. Key infrastructure components 

include: 

• wind turbines and hardstand infrastructure 

• permanent and temporary wind monitoring masts 

• substation and switchyard 

• telecommunication towers 

• operations and maintenance buildings 

• site offices, workshops, warehouses, staff amenities 

• gravel-capped roads 

• permanent site entries 

• underground power and communication cables 

• medium and high voltage overhead powerlines 

• new fencing with grids and gates 

• temporary site facilities including construction compounds, laydown and stockpile areas and 

accommodation construction camp 

• mobile concrete batching plant and rock crushing facilities. 
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Legend
Figure 2-1: Project Layout (Overview)

Data Attribution
© NGH 2021
© Epuron, 2020
© ESRI basemap, 2020]
Ref: 19-015 Lotus Creek Workspace 200227 \
Figure 3-1: Project Layout
Author: lewis.t
Date created: 19.10.2021
Datum: GDA94 / MGA zone 55

NOTE: All infrastructure would be installed within
the development footprint.  Bushfire buffers are
incorporated within the development footprint.
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General construction equipment proposed to be used at the site: 

• earthmoving equipment such as excavators, bulldozers, backhoes, compactors, rollers and 

graders 

• specialised cable installation machinery 

• cranes and forklifts 

• water trucks and diesel generators 

• articulated trucks for delivery of wind farm components 

• small vehicles, including four wheel drive cars and utility vehicles  

• buses for staff to access the site. 

2.2.1. Workforce 

Approximately 300 staff will work on site during the peak construction phase. Local staff, contractors 

and manufacturers would be utilised wherever possible, subject to suitable qualifications and 

commercial terms. 

Due to the remote location, a roster would be established for construction personnel at the site. The 

nature of the roster would be determined during construction.  At the beginning and end of each roster 

swing, personnel may travel to and from the site from major towns such as Rockhampton, Mackay, 

Moranbah, Emerald, Townsville and Bundaberg. It is expected that staff would travel to the site each 

day by bus or private car from surrounding towns such as Saint Lawrence or Marlborough or from the 

accommodation camp.   

A temporary construction camp with up to 200 beds may be included as part of the project, however 

the need for the camp is still to be determined. 

2.2.2. Water supply 

Potable and non-potable water is required for the construction phase of the project. Water would be 

available for staff amenities, construction works and firefighting purposes. It would be either sourced 

on site (subject to appropriate licences being available) or trucked to site by a commercial operator as 

required and stored in tanks within the construction set out area. 

Once constructed, the control building would include rainwater collection and storage for operational 

use. Water supplies will be ‘topped up’ by a commercial operator where rainfall is insufficient to meet 

demand. 

2.3. INFRASTRUCTURE 

2.3.1. Turbines 

The final selection of turbine technology would be determined as part of the detailed design following 

project approval, however the following parameters have been set.  Each turbine would have: 

• a rotor diameter of up to 180m 

• a hub height of up to 175m 

• a maximum overall height of up to 265m 

• a rated power capacity of between 6.0 to 8.0mw. 
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2.3.2. Hardstandings 

Hardstand areas required beneath each turbine would be approximately 150m2. The hardstand would 

house the turbine and provide a stable base for storage of turbine components ready for assembly and 

erection, and to locate the crane necessary to lift the turbine components into place. 

Hardstands would be left in situ after construction to provide for ongoing maintenance and repairs if 

necessary.  

2.3.3. Turbine foundations 

Each turbine tower would be seated in a reinforced concrete footing. Various footing designs are under 

consideration, based around a gravity footing (where subsoil geology is less stable) and a rock-bolted 

footing (where subsoil geology provides good bedrock). A combination of these footing designs may be 

used on the site depending on the geology at each turbine location.  

2.3.4. Electrical connections, substations and grid connection 

To export power from the wind farm, it is necessary to connect each wind turbine to the substation, 

which would then connect to the national electricity grid. The on-site electrical works would include: 

• on-site electrical reticulation 

• one substation 

• control cabling 

• overhead 275kV transmission line 

• switchyard. 

These elements are described in further detail below. 

Onsite electrical reticulation 

Within each wind turbine, the power voltage is stepped up from generation voltage for reticulation 

around the site. Groups of wind turbines (commonly known as collector groups) are connected together 

at this reticulation voltage by underground cabling and then connected to the site substation.   

Cable trenches would, where reasonable, be dug within or adjacent to the on-site access tracks to 

minimise any related ground disturbance. Trenches would be up to one metre wide and approximately 

1.0 – 1.5m deep, with cables buried at least 7500 millimetres deep.   

Overhead reticulation (approximately 1.4km) would be constructed between turbine numbers 39 and 

40 due to topography constraints. The conductors would be suspended on steel or concrete poles up 

to 80 m in height. 

The routes for power reticulation within the development footprint would be finalised taking into account 

ease of excavation of cable trenches, and to minimise impacts on areas with sensitive biodiversity or 

heritage, vegetation clearing and erosion resulting from construction. 

Control cabling 

In addition to the power reticulation cabling, control and communications cabling is required from the 

control building to each wind turbine, and to the site substation. Control cabling would be installed using 

the same method and route as the power cabling; that is, strung from the same poles as overhead lines 

or installed in the same cable trench as underground cables. 
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Control cables would consist of twisted pair cables, multi-core cables or optical fibres and would be 

used for central and remote control of individual wind turbines, substation controls, monitoring of 

weather data and equipment, and communications to offsite control centres where required. 

Substations and switchyard 

A substation will be required to convert power from on-site reticulation voltage to a transmission 

voltage of 275kV, suitable to connect into Powerlink’s transmission system. The location of the 

substation is shown in Figure 1-1. 

In addition to the electrical infrastructure required to facilitate the connection of the wind farm to the 

electrical grid, the substation would also include all necessary ancillary equipment such as control 

room and amenities (Section 2.3.2), voltage and current transformers, and circuit breakers for control 

and protection of the substation.  

The substation, approximately 4 hectares (ha) in area, would be surrounded by a security fence to 

prevent trespass and stock ingress. The ground would be covered by concrete pads for equipment, 

walkways and cable covers and by crushed rock for the remaining area. It would have an earth grid 

extending outside of the boundary of the security fence.  

One switchyard (refer Error! Reference source not found. for location) would be constructed as part 

of the project. The switchyard would be approximately 8.5ha in size and would have a gravel capped 

surface. 

Alterations would be required to the existing transmission line to allow connection of the new cabling. 

This may include the construction of new power poles at the connection point to direct the conductors 

to the proposed substation. A separate lower voltage supply would also be required to provide backup 

power to the substation. 

High voltage overhead transmission lines. 

The wind farm will connect to an existing high voltage transmission line that runs in north-south direction 

on the western boundary of the site (Figure 2-1), 

A 275kV overhead transmission line will be constructed from the substation to this transmission line via 

the switchyard. The transmission line would be approximately 13.5km long. Each power pole would be 

up to 60 m high. The transmission line would generally follow Saint Lawrence Croydon Road (southern 

side) with access points to the transmission line from various points along the road. 

2.3.5. Internal access tracks 

All wind farm infrastructure would be accessible by vehicle to enable construction and for ongoing 

maintenance during the operational phase. Access tracks would generally be unsealed formations 

with a pavement width of approximately 6m. The width of disturbance would vary between 30 and 

100m, dependent on local relief. 

Figure 2-1 includes the location of the proposed access tracks. The location has been determined with 

consideration of the following:  

• minimising the number and length of necessary access tracks 

• utilisation of existing farm tracks wherever possible 

• minimising clearing of native vegetation 

• minimising impacts on sensitive biodiversity or heritage areas 

• erosion risk, sediment control and drainage requirements. 
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Approximately 63km of access tracks would be constructed for the proposal. 

2.3.6. Meteorological masts 

Three permanent wind monitoring masts with a maximum height of 175m (level with hub height) 

would be installed across the site to assist the control and operation of the wind farm. These would be 

static guyed or self-supporting towers with remotely operated wind monitoring equipment at multiple 

heights on each mast. 

2.3.1. Telecommunications towers/facilities 

As part of the project, new telecommunication towers/facilities may be constructed within the project 

area. The towers would be up to 130m in height. The number and location of these facilities are still to 

be determined.  

2.3.2. Permanent control buildings  

A control building would be constructed on site to house instrumentation and control and 

communications equipment. This building would also house routine maintenance stores, equipment, a 

small work area and amenities for staff. 

The control building is expected to be of concrete slab on ground construction with steel frame, metal 

or brick walls, a non-reflective sheet steel (“COLORBOND®”) roof, and would incorporate rainwater 

collection and storage for domestic use. A composting or septic toilet system would be installed for staff 

use. It is likely that the control building would be air-conditioned. Parking would be provided adjacent to 

the building. 

Communications to the control building would be required to allow remote monitoring and control of the 

wind farm. Standard 240 volt/ 415 volt power would be installed at the control building. 

The control building would be located adjacent to the site substation and is expected to be a joint facility 

for control of the substation as well as the wind farm. It will be used during commissioning of the wind 

farm and as a maintenance facility during the operational phase. 

2.3.3. Temporary site facilities 

Construction compound 

Two temporary site compounds, approximately 4ha in size (200m by 200m), would be established on 

site during the construction phase. It would include the following: 

• site office 

• laydown area for construction machinery 

• car parking for construction staff and contractors  

• containers for storing tools and equipment 

• workshop for maintenance activities 

• staff amenities. 

The surface would be compacted gravel and appropriate stormwater management infrastructure would 

be installed. All buildings and equipment would be removed at the completion of the construction phase 

and the area would be rehabilitated. 
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Laydown areas and stockpiles 

Two temporary construction laydown and stockpile areas would be located throughout the site as 

required. The exact location and nature of the areas will be determined during the detailed design phase 

and in consultation with the landowner. 

The temporary construction laydown areas will be formed into hardstand. Prior to forming the hardstand 

area, the topsoil will be removed and stockpiled adjacent to the hardstand area. Appropriate stormwater 

management infrastructure would be installed during construction. Following completion of the 

construction phase, the laydown area will be revegetated using the stockpiled topsoil and a seed or 

seed mix suitable to the local environmental and the landowner. 

Accommodation camp 

A temporary construction camp with up to 200 beds may be included as part of the project, however 

the need for the camp is still to be determined and will be investigated during the detailed design stage. 

If required, the camp would be constructed subject to building approval and all relevant secondary 

approvals. 

The camp would be approximately 10 ha in size and would be located within the approved clearing 

footprint. The camp would be rehabilitated upon completion of the construction phase of the project. 

2.3.4. Battery storage 

The wind farm may include an energy storage system (approximate 100MW/200MWh) which would 

consist of batteries contained in enclosures the size of shipping containers.  

Battery storage can add significant benefits to renewable generation because it allows for the dispatch 

of energy according to market demand and overcomes potential issues associated with the 

intermittency of output. This project does not depend on batteries for viability and their inclusion is 

subject to future cost reductions. Battery storage could be retrofitted at an appropriate time in the future.  

2.3.5. Firebreaks 

The wind farm site has mapped bushfire hazard areas throughout and bushfire buffers have been 

incorporated in the project design and considered in the disturbance footprint. 

Clearing for firebreaks is required for all built infrastructure other than roads, underground services and 

fences. Bushfire buffers have been calculated using a buffer width of 1.5 times the height of the tallest 

adjacent tree and will be variable depending on the nature of the infrastructure and vegetation 

community type.  

2.4. CONSTRUCTION SCHEDULE 

2.4.1. Timing and resourcing 

For each roster, construction would be undertaken during the following hours: 

• Monday to Sunday:   6:00am to 6:00pm. 

• Public holidays:   As required. 

Outside of emergencies, night works would be minimised. 
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Construction activities are expected to commence in 2022 subject to approvals and commercial 

considerations. The construction phase would last for a period of up to approximately 24 months, with 

up to 300 staff employed during the peak construction period. 

Out of hours work will be avoided where reasonable and feasible. Occasions may arise when out of 

hours works are required to complete works safely, including activities such as concrete pours and 

turbine erections that cannot stop once they have commenced or when there are unfavourable 

weather conditions. Prior to undertaking any out of hours work, the proponent and EPC Contractor will 

consider nature, noise levels at the receiver and duration of the work and determine if nearby 

residents should be notified. Consideration will also extend to the place of residence of each site 

personnel, and the local community who may be affected by increased vehicle movements. If 

complaints are received due to out of hours work, the proponent and EPC Contractor will review the 

complaint and investigate ways of mitigating impacts relating to the complaint issue. 

2.4.2. Activities 

Table 2-1 below summarises the relevant construction activities for the Project. 

Table 2-1 Construction activities  

Activity  Details 

Site establishment and preparation   Detailed site survey 

Establishment of site access 

Establishment of the area for the temporary 
construction compound involving excavation 
works to level the site and installation of any 
required drainage infrastructure 

Construction of internal access roads and their 
associated drainage works  

Delivery of equipment and materials (ongoing) 

Construction of switchyard bench Earthworks to level the site  

Installation of turbines Construction of hardstands (requiring removal of 
vegetation) 

Construction of turbine footings requiring removal 
of rock and subsoil 

Installation of turbine towers 

Installation of nacelle (housing at top of tower 
containing electrical components) and blades onto 
turbine tower by crane 

Installation of permanent meteorological masts Construction of concrete footings 

Erection of mast with supporting guy wires 

Installation of monitoring equipment 

Cabling Install low voltage electric cabling and 
communication cables between each turbine  

Connect each wind turbine collector group to the 
substation   
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Activity  Details 

Substation and control room 

(works may be undertaken concurrently with 
the turbine installation) 

Excavation works to level site 

Installation of form work and pouring of concrete 
slabs 

Installation of road-base to provide level hard 
standing, as required 

Construction of the buildings 

Installation of transformers, switchgear, circuit 
breakers, electrical equipment and cable 
structures, using cranes where necessary 

Installation of pre-fabricated control room and 
connecting facilities, including septic tank 

Laying and connection of cables to transformers 
and switching equipment 

Commissioning 

Connection of the wind farm to the 275kV 
overhead powerline  

Stringing of high voltage cables from the site 
substation to connect to Powerlink’s high voltage 
overhead line  

Cable terminations and testing 

Testing and commissioning of wind farm   This would include testing all cable connections 
and electrical equipment and progressively 
connecting each collector group to the grid as 
commissioning is completed. Comprehensive 
regulatory approvals are required at this stage 
prior to final connection to the grid. 

2.5. PROJECT OBLIGATIONS 

All construction personnel working on the Project have the following general obligations: 

• Take all feasible and reasonable steps to ensure compliance with the requirements of this CMP. 

• Undertake all work in a manner that does not compromise the health and safety of themselves, 

other personnel or the environment. 

• Ensure relevant training and certification/licensing remains current, otherwise exclude 

themselves from site until documentation is up to date. 

• Report all work health, safety and environmental incidents in accordance with this CMP. 

• Minimise pollution of land, air and water. 

• Use pollution control equipment and keep it in proper order. 

• Preserve the natural and cultural heritage environment outside of the construction footprint. 

• Notify construction supervisor in the event of a non-Aboriginal or Aboriginal heritage discovery, 

who is then to notify the Site Manager as soon as practicably possible. 

• Minimise the occurrence of offensive noise, using equipment with noise control features where 

available and ensuring that it is properly maintained. 

• Be a good neighbour to surrounding land users. 

• When resourcing staff to work during hours outside of normal construction time: 

o ensure vehicle movements occur in a safe and suitable manner between their place of 

residence and site with consideration of headlight direction, reversing noise and gear 

changing on the wider local community. 
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o ensure each staff member is educated in the increased presence of nocturnal fauna 

species, particularly mammals, and the increased possibility of interaction along 

roadways and access tracks to avoid unnecessarily interacting or displacing of animal 

groups. This also extends to livestock. 
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2.6. LEGAL AND OTHER REQUIRMENTS 

A register of legal and other environmental requirements for the Project would be maintained, 

including environmental and work health and safety legal requirements. 

This register would be reviewed at regular intervals and updated with any applicable changes. Any 

changes made to the legal requirements register will be communicated to the wider team where 

necessary.  
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3. RISK IDENTIFICATION AND MITIGATION 

3.1. IMPACT IDENTIFICATION 

Potential key risks environmental risks associated with the project are: 

• Flora, fauna and habitat 

• Traffic and access  

• Stormwater management 

• Erosion and sedimentation 

• Air quality and dust. 

Potential lesser risks include: 

• Construction noise and vibration 

• Aboriginal cultural heritage 

• Non-aboriginal cultural heritage 

• Hazards 

• Waste 

• Bushfire risk 

• Landscape and visual 

• Electromagnetic interference 

• Aviation 

• Socio-economic 

• Land use. 

The major environmental aspects, risks, and mitigation measures relevant to the project are detailed 

in Section 3.1.1 through Section 3.1.5 below. Lesser risks and mitigation measures are detailed in 

Section 3.1.6. 

3.1.1. Construction noise and vibration 

Project context 

A Noise Impact Assessment was undertaken by Sonus for the Project and is included as Appendix L 

of the Planning Report. The assessment was undertaken in accordance with State code 23. 

The construction of the wind farm would comprise of activities such as road construction, civil works, 

excavation, foundation construction, electrical infrastructure works and turbine erection requiring 

processes such as heavy vehicle movements, crushing and screening, possible concrete batching, 

loaders, excavators, generators, cranes and, subject to local conditions, possibly blasting. 

Due to the large separation distances between the turbines and non-host lots, the noise levels at 

sensitive receptors are expected to be very low. 

Preliminary predictions indicate that noise levels at the closest non-host lot will be below the level 

generally considered acceptable for ongoing noise occurring during the day and night. 

Potential impacts include noise complaints resulting from construction works. 
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Objectives 

The following noise and vibration objectives apply to the project: 

• Noise and vibration impacts comply with State code 23 (PO 11 and PO12, Appendix 4). 

• For host lots, noise from the wind farm must not exceed 45 dB(A) or the background noise 

level plus 5 dB(A), whichever is greater, during the night period (10:00 pm to 6:00 am). 

• For non-host lots, noise from the wind farm must not exceed 35 dB(A) or the background 

noise level plus 5 dB(A), whichever is greater, during the night period; and 37 dB(A) or the 

background noise level plus 5 dB(A), whichever is greater, during the day period (6:00 am to 

10:00 pm). 

Mitigation measures 

The following mitigation measures are recommended: 

• Prepare a Construction Noise and Vibration Management Plan, outlining methodology and 

monitoring procedures for the construction phase of the project 

• Limit construction hours for noisy activities to Monday to Saturday where possible 

• Avoid out of hours works when possible. If out of hours works are to occur, consult with the 

surrounding residences ahead of time 

• Use quieter and less noise emitting construction methods where feasible and reasonable 

• All plant and equipment to be appropriately maintained to ensure optimum running conditions, 

with periodic monitoring 

• Plant used intermittently to be throttled down or shut down when not in use where practicable. 

• Noise-emitting plant to be directed away from sensitive receivers where possible 

• Plan traffic flow, parking and loading/unloading areas to minimise reversing movements within 

the site 

• Ensure loading and unloading operations are conducted wholly within the site. 

Contingency Measures and monitoring 

• Establish a complaints procedure and register. Respond to all complaints in a timely manner 

• If noise or vibration complaints are received, undertake monitoring in accordance with 

relevant guidelines where necessary. 

3.1.2. Air quality and dust 

Project context 

The project has the potential to impact on air quality through the creation of dust.  

The following activities may potentially impact on air quality: 

• Increased traffic on local roads 

• Driving on unsealed access tracks 

• Exhaust-emitting vehicles running for prolonged periods 

• Excavation and construction works, including: 

o Vegetation clearing 

o Construction of site laydown areas and site compounds 

o Construction of internal access tracks 

o Excavation of cable trenches and laying of electricity and communications cables 
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o Construction of turbine foundations 

o Delivery of infrastructure components 

o Erection of wind turbines and permanent meteorological masts. 

The closest non-host lot is approximately 7km from the closest turbine. 

Objectives 

The following air quality objectives apply to the project: 

• Compliance with relevant guidelines, including Australian Standards 

• Minimise exhaust emissions 

• Minimise airborne dust 

• No air quality complaints. 

Mitigation measures 

The following mitigation measures are recommended: 

• Use water carts on access tracks and unsealed areas during dry and/or windy periods, or 

when high amounts of dust are generated 

• Undertake site stabilisation works as soon as practicable 

• Maintain plant and machinery in accordance with manufacturer’s specification 

• Switch vehicle engines off when not in use 

• Locate potential dust-generating activities away from sensitive land uses when possible 

• Cover any material transported in trucks or stored on site to reduce dust generation 

• Undertake visual surveillance for dust generation during work activities. Work will cease when 

high levels of airborne dust cannot be controlled 

• Minimise dust-generating activities on windy and/or dry days 

• Restrict vehicle access on unsealed roads within the project area 

• Prohibit fires within the Project site 

• Restrict vehicle speeds on unsealed tracks and areas of the Project site. 

Contingency Measures and monitoring 

• Establish a complaints procedure and register and respond to all complaints in a timely 

manner 

• If dust or air quality complaints are received, undertake air quality monitoring in accordance 

with relevant standards. 

3.1.3. Stormwater Management and Waterways 

Project context 

Proposed infrastructure and activities of the development may impact upon water quality. Sediment is 

likely to be produced from hardstand areas, waterway crossings and access tracks. Localised water 

quality measures will be addressed at later stages of design for site specific infrastructure. Water 

quality mitigation measures will mostly focus on sediment from erosion.  

The proposed infrastructure, turbines, access tracks and hardstand areas are unlikely to produce any 

other contaminants. It is expected that changes to water quality will be negligible as the overall area 
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of disturbance in relation to the total catchment area is low, therefore water quality management 

infrastructure is not proposed or considered necessary. 

Potential impacts include: 

• Sediment runoff from clearing works and exposed areas impacting waterway health 

• Restriction of flow during construction of waterway crossings 

• Clearing of riparian vegetation 

• Erosion and scouring due to changes in stream geomorphology 

• Increase in stream velocity, restricting fish passage 

• Contamination of waterways resulting from chemical spills from site vehicles and machinery, 

causing non-compliance with Water Quality Guidelines. 

Objectives 

The following erosion and sedimentation objectives apply to the project: 

• Ensure no net worsening of surface water on and off site as a result of construction works. 

• Compliance with the following performance outcomes of State code 23: 

o PO7 – Water quantity and quality 

o PO8 – Vegetation management and bank stability 

o PO13 – Erosion and sediment controls. 

• Compliance with the following legislation, where applicable: 

o Environmental Protection Act 1994 
o Environmental Protection (Water and Wetland Biodiversity) Policy 2019 

o Water Act 2000 
o Water Plan (Fitzroy Basin) 2011 

o Fitzroy Basin Resource Operations Plan 2015 

o Water Regulation 2016 

o Nature Conservation Act 1992 
o Fisheries Act 1994  

o Vegetation Management Act 1999. 
• Implement mitigation measures in accordance with International Erosion Control Association 

Best Practice Erosion and Sediment Control Guideline. 

• Comply with relevant Water Quality Objectives identified in the Qld Department of 

Environment and Science’s ‘Environmental Protection (Water) Policy Isaac River Sub-basin 

Environmental and Water Quality Objectives. Basin No. 130 (part)’, including all waters of the 

Isaac River Sub-basin (Including Connor River), September 2011. 

Mitigation measures 

The following mitigation measures are recommended: 

• Implement landscaping and rehabilitation measures as identified in the Construction 

Environmental Management Plan (CEMP) that will be prepared for the construction phase. 

• Comply with mitigation measures identified in the construction vegetation management plan. 

• Implement Erosion and Sediment Control Plans (ESCP). 

o Developed ESCPs in consultation with relevant site personnel 

o Modify ESCPs to reflect site conditions at the time of construction 

o Monitor controls regularly, particularly after any significant rain events, to ensure their 

effectiveness 

o If control measures are found to be unsuitable, modify the measures to address any 

issues, in consultation with and approval from relevant site personnel. 
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• Minimise land clearing as much as possible 

• Rehabilitate and stabilise cleared areas as soon as possible following works 

• Avoid leaving large areas of exposed soils for prolonged periods of time, where practicable 

• Monitor and maintain cleared areas and unsealed access tracks following rainfall events.  

Contingency Measures and monitoring 

• Identify and review ESCPs regularly 

• Document all erosion controls implemented and any failures 

• Monitor unsealed areas, access tracks, and erosion controls regularly, and always after 

significant rainfall events 

• Monitor water quality of local receiving surface waters, as required. 

3.1.4. Traffic and access 

Project context 

The study site is located adjacent to the St Lawrence-Croydon Road, which connects to the Bruce 

Highway to the east, and the Marlborough–Sarina Road to the west. 

Heavy vehicle traffic originating from Gladstone, Rockhampton and Mackay will use the Bruce 

Highway to connect to the Marlborough–Sarina Road (at Marlborough). It is expected that the majority 

of light vehicles travelling to and from the site will also use the Marlborough–Sarina Road to travel to 

the north towards Mackay, or south towards Rockhampton. 

It is anticipated that the turbine components will be transported over a nine month period. 

All heavy vehicles will access the St Lawrence–Croydon Road via its western end at Lotus Creek. 

Wind turbine components will be delivered to site via three locations along the St Lawrence–Croydon 

Road. An additional access point along St Lawrence-Croydon Road will be constructed to access the 

switchyard (refer Figure 3.2 of the Traffic Impact Assessment (TIA)). The layout and required 

geometry of these access points is discussed further in Section 9 of the TIA. 

Potentially impacts occurring upon other road users may include: 

• Additional traffic on the road network, resulting in: 

o Reduced existing Levels of Service (i.e. the performance of individual road sections) 

o Increased potential for conflict between heavy vehicle traffic and light or pedestrian/ 

cycle traffic. 

• Large heavy vehicles which have a relatively low speed may impact upon the efficiency of 

transport activities associated with other industries in the area (e.g. livestock transport) 

• Project traffic may impact upon the safety of school bus services 

• Increased turning movements volumes at low volume/high speed intersections may increase 

the potential for conflict. 

Potential impacts upon transport infrastructure include: 

• Heavy vehicle loads may impact upon structures (e.g. bridges, culverts, pipe crossings) 

• Over-sized vehicles may require narrow single lane bridges to be widened to facilitate 

oversize and overmass (OSOM) vehicles 

• Intersections may need to be modified to facilitate movement by OSOM vehicles. This 

includes median island cut-outs, and the temporary removal of roadside furniture and traffic 

control devices 
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• The potential impact of heavy vehicle loads upon the maintenance and timing of future 

rehabilitation of road pavement 

• Dust generation and environmental impacts such as vegetation removal and/or pruning. 

Objectives 

The following traffic objectives apply to the project: 

• Compliance with the following performance outcomes of State code 23: 

o PO6 – Access, manoeuvring areas and parking. 

• Compliance with relevant legislation, including: 

o Transport Infrastructure Act 1994 

o Transport Infrastructure (State-controlled Roads) Regulation 2017 

o Transport Operations (Road Use Management) Act 1995 
o Department of Transport and Main Road’s Guide to Traffic Impact Assessment 

(2017). 
• No traffic or road quality complaints from nearby sensitive receivers. 

Mitigation measures 

The following mitigation measures will be implemented: 

• Minimise the volume of project generated traffic on the surrounding road network by: 

o Sourcing local labour and resources/materials 

o Providing shuttle buses between the site and primary worker residential areas (when 

worker numbers support the use of buses) 

o Implementing a car pooling system for workers that travel from the same area. 

• Minimise the need for travel to and from the site by private car 

• Instruct workers how to behave when driving to and from the site, particularly on constrained 

section of the road network 

• Implementation of an effective community communication plan to inform the community of 

significant project activities that may impact upon them (e.g. movement of OSOM vehicles) 

• Regular consultation with relevant authorities so to ensure that heavy vehicle movements are 

scheduled appropriately. Such will be conditioned in the respective approvals and permits 

• Implementation of a project traffic management plan that seeks to minimise the frequency of 

traffic movements and length of vehicle trips, and manage the safe movement of over-sized 

vehicles through the road network 

• On-site accommodation may be provided for workers at the site 

• Schedule OSOM vehicle movement to reduce impacts on the road network 

• Manage route obstructions 

• Utilise escort/pilot vehicles 

• Utilisation of traffic control devices and temporary road works signage where applicable. 

Contingency Measures and monitoring 

Record: 

• The number of workers based at the site for the coming week 

• The planned use of shuttle vans and car pooling 

• Anticipated heavy vehicle movements to the site (type of vehicle, number of vehicles, origin 

and route) 

• Any community contact received during the previous week and the proposed response 
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• Any incidents involving heavy vehicle movements throughout the road network. 

The Road Use Management Plan shall be revised if one or more of the following events occur: 

• Haulage routes are changed, or additional routes are proposed to be added 

• Anticipated volume of material is increased by more than 10% 

• Proposed schedule of heavy vehicle movements changes significantly 

• Proposed workforce size increases by more than 10%. 

3.1.5. Flora and Fauna 

Project context 

An ecological assessment was undertaken to address PO5 of State Code 23. The Ecological 

Assessment Report is included in Appendix H of the Project Planning Report. The assessment 

included desk top review and site inspection. 

The project area supports vegetation communities characteristic of the Brigalow Belt Bioregion, 

including: 

• cleared grassland dominated by perennial pasture and native grass species with sparsely 

scattered Eucalypts 

• narrow-leaved ironbark (Eucalyptus crebra) woodland to open woodland with small areas 

dominated by silver-leaved ironbark (E. melanophloia). Associated species within this 

community include bloodwood species (Corymbia spp. including C. erythrophloia and C. 
intermedia) and white mahogany (E. acmenoides) 

• spotted gum (Corymbia citriodora) woodland to open forest. Associated species include 

narrow-leaved ironbark (E. crebra) and white mahogany (E. portuensis) 

• mixed Eucalypt open forest dominated by a range of Eucalypt and bloodwood species 

(including pink bloodwood E. intermedia, brown bloodwood E. trachyphloia, white mahogany 

E. portuensis and Queensland peppermint E. exserta)  

• Queensland blue gum (E. tereticornis) woodland to open forest. Associated species include 

narrow-leaved ironbark (E. crebra), poplar gum (E. platyphylla), carbeen (C. tessellaris), pink 

bloodwood (C. intermedia) and swamp box (Lophostemon suaveolens) 

• grassland dominated by blady grass (Imperata cylindrica) on drainage channels associated 

with Queensland blue gum woodland in upland areas  

• Queensland blue gum (E. tereticornis), river she-oak (Casuarina cunninghamiana) and tea-tree 

(Melaleuca spp.) woodland fringing drainage lines 

• small patches of gum-topped box (E. moluccana) woodland 

• small patches of deciduous to semi-evergreen vine thicket dominated by broad-leaved 

bottletree (Brachychiton australis) and semi-evergreen vine thicket.  

No Threatened Ecological Communities was identified in the project area.  

Seven threatened fauna species and one threatened flora species were found to be present on site. 

The following weed species were identified during the site inspection: 

• Buffel Grass (Cenchrus ciliaris) 

• Balloon Cotton (Gomphocarpus fruticosus 

• Lantana (Lantana camara) 

• Common Prickly Pear (Opuntia stricta) 

• Velvety Tree Pear (Opuntia tomentose) 

• Westwood Pear (Opuntia streptacantha). 
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The following pest animals were identified on site: 

• Common Myna (Acridotheres Trista)

• Wild Dog (Canis familiaris dingo)

• Feral Cat (Felis catis)

• Rabbit (Oryctolagus cuniculus)

• House Mouse (Mus musculus)

• Cane Toad (Rhinella marina)

• Pig (Sus scrofa) .

Construction impacts to flora may include include: 

• Increased competition from weed species which may be introduced to the project area or 
spread to new locations as a result of the Project.

• Clearing of or damage to NC Act listed cycad species; Cycas megacarpa, within the 
development footprint.

• Increased threat of fires from construction activities such as welding, hot exhausts and sparks 
from slashers.

• The removal of approximately 297.9 ha of remnant and regrowth vegetation.

Impacts to fauna and their habitats that may occur during construction of the project include: 

• Habitat clearance for permanent and temporary construction facilities (e.g. wind

turbine hardstands, roads, substations, transmission lines, compound sites, stockpile

sites, batch plants). The consequences of this impact may include:

o Direct loss of native flora and fauna habitat
o Injury and mortality to fauna during clearing of fauna habitat, including

hollow- bearing trees, bird nest, and ground-dwelling fauna denning sites

o Removal of actual and potential breeding sites through disturbance to

hollows, fallen timber, dead wood and bush rock

o Introduction and spread of noxious weeds and pathogens that may

negatively affect native flora and fauna

o Potential isolation of fauna due to habitat fragmentation and loss of

connectivity.

• Fauna collisions with construction vehicles

• Threat of fire from welding, hot exhausts and slashing

• Noise, lighting and vibration which may disturb breeding and roosting fauna.

Objectives 

The following objectives apply to the project: 

• Compliance with:

o State code 23, PO5 and PO8

o State code 16: Native vegetation clearing (all POs).

• Successful implementation of the development mitigation hierarchy, which aims for a result of

‘no net loss’ of biodiversity through the avoidance, mitigation, rehabilitation/restoration and

offset for project impacts

• Achieve ‘no net loss,’ intended to enable appropriate development without associated

biodiversity losses.
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Mitigation measures 

A Construction Vegetation and Fauna Management Plan will be included in the CEMP and 

implemented during the construction phase of the project. The CEMP will incorporate all mitigation 

measures detailed in the Ecological Assessment Report and will include, however not be limited to, 

such measures as:  

1. Avoidance: 

• avoid clearing and disturbance of vegetation to the greatest extent practicable and in 

identified areas of high value vegetation to be retained 

• implement a vegetation clearing boundary and tree protection zones prior to the 

commencement, and for the duration, of works. 

2. Mitigation: 

• protection, salvage and relocation of habitat, including tree hollows, logs and rock piles, 

and implementation of a Nest Box Management Plan 

• clearing and fauna movement protocols, e.g. fauna spotters, sequential/structural 

clearing 

• weed management measures, including removal, control and inspection of 

vehicles/materials to avoid the importation of weeds from off-site 

• establish wildlife friendly fencing wherever possible 

• traffic measures, such as speed limits 

• minimisation of night works. 

3. Construction management: 

• implementation of the ESCP 

• all construction activities and supplies must be contained within the disturbance footprint 

• site induction to incorporate vegetation and fauna management information 

• appropriate location of, and exclusion measures for, stockpiles and hazardous 

substances 

• water and soil management measures, such as spill response and water quality 

monitoring. 

Contingency Measures and monitoring 

• Flag protected and no-go areas prior to clearing works commencing 

• Undertake regular visual inspections to ensure no new weed infestations and success of 

weed implementation measures 

• Record fauna mortalities on site 

• Undertake weed monitoring on site 

• Retain on-call services of an appropriately qualified fauna spotter. 
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3.1.6. Other risks 

Lesser Project construction risks and mitigation measures are described in Table 3-1. 

Table 3-1 Other construction risks 

Aspect Potential Impact Objectives Mitigation measures Monitoring 

Non-Aboriginal 
cultural heritage 

• Potential 
disturbance of 
unidentified items 

• No impact on 
non-Aboriginal 
cultural heritage 

• Information on non-Aboriginal cultural heritage will be 
incorporated into general site induction to facilitate the 
identification of non-Aboriginal cultural heritage. 

• Induction will include clear instructions on what to do should 
such material be found. 

 

N/A 

Aboriginal cultural 
heritage 

• Potential 
disturbance of 
unidentified items 

• Non-compliance 
with CHMP 

• No impact on 
Aboriginal 
cultural heritage 

• Compliance with existing Cultural Heritage Management 
Plan 

• Information on Aboriginal cultural heritage will be 
incorporated into general site induction to facilitate the 
identification of non-Aboriginal cultural heritage. 

• Induction will include clear instructions on what to do should 
such material be found. 

 

N/A 

Hazards • Spills or leaks of 
sewerage, fuel, 
concrete, 
chemicals or 
batteries 

• Safe handling 
and storage of 
hazardous 
materials 

• Hazardous substances will be safely stored in areas with 
containment in case of leaks. 

• Water quality control measures are to be used to prevent 
any materials (e.g. concrete, grout, sediment etc.) entering 
waterways. 

• Procedures for handling and storage of substances will be 
documented and monitored. 

• Staff will be trained in emergency response and clean-up 
procedures. 

 

• Regularly monitor to 
ensure hazardous 
substances are stored 
appropriately 

• Record hazardous 
substances stored on 
site 



Construction Management Plan 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 20-552 - Final v1.1 | 24 

Aspect Potential Impact Objectives Mitigation measures Monitoring 

Contaminated 
land 

• Land 
contamination by 
on-site 
construction 
activities 

• Exposure of 
contaminated 
material by on-site 
activities 

• Importation of 
contaminated 
material from off-
site 

• No 
contamination 
of land 

• An Emergency Spill Containment Plan will be produced. 
Staff will be trained in emergency spill procedures. 

• All hazardous materials on-site will be stored in accordance 
with relevant guidelines (including AS1940 and AS3780). 

• A preliminary site investigation will be undertaken for all 
potentially contaminated soils identified on site. 

• Any hazardous soils identified on site or created through 
spills will be removed and disposed of at a suitable waste 
facility.  

• All imported fill material will be sourced from a licensed 
facility and will be certified as ‘clean’ – contaminant/acid 
sulfate soil free. 

 

• Samples of suspected 
contaminated material 
will be submitted for 
testing to a NATA 
accredited laboratory for 
assessment  

• All in-situ material 
excavated during 
construction will be 
visually and olfactorily 
inspected during 
excavation 

Acid sulfate soils • Generation of 
acidic material 

• Qld Globe 
mapping indicates 
low probability of 
acid sulfate soils 
on site 

• No acidic waste 
water or acidic 
material 
generated on 
site 

• Neutralise and contain any acid producing material exposed 
during construction, in accordance with the Queensland Acid 
Sulfate Soil Technical Manual, Soil Management Guidelines. 

• Implement erosion and sediment controls to divert potentially 
acidic surface run-off into established sedimentation basins. 
The run-off will be neutralised in accordance with the 
Queensland Acid Sulfate Soil Technical Manual, Soil 
Management Guidelines. 

 

• Samples of suspected 
acidic material will be 
submitted for testing to a 
NATA accredited 
laboratory  

• Potentially acidic surface 
run off will be monitored 
for pH. 

Waste • Excessive waste 
being directed to 
landfill 

• Waste not being 
appropriately 
disposed of 

• Minimal 
generation of 
waste 

• A hierarchy approach to waste management will be followed: 

o Avoid unnecessary resource consumption as a priority 

o Disposal is undertaken as a last resort. 

• Waste will be reused or recycled wherever possible 

• A waste tracking system will be maintained for the disposal 
of regulated wastes. 

• Waste will not be burnt on site. 

N/A 
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Aspect Potential Impact Objectives Mitigation measures Monitoring 

• Where waste cannot be avoided, segregate materials by 
type for collection and removal by licensed contractors. 

• A Waste Management Plan will be included as part of the 
CEMP. 

 

Bushfire risk • Ignition of a 
bushfire through 
construction 
activities 

• Bushfire ignition 
as a result of 
lightning strike 

• No increase in 
bushfire risk in 
project area 

• Bushfire risk management measures, specifically hot works, 
vehicle use, and smoking will be included in induction 
training and in tool box talks as relevant. 

• Observe all fire warnings and notices, including daily Fire 
Danger Index. 

• Access roads must be adequately maintained and suitable 
for emergency vehicles. 

• Avoid build-up of dry fuel loads on site. 

• Install fire extinguishers in compliance with relevant 
guidelines. 

• A Bushfire Risk Management Plan and Emergency 
Response Plan will be prepared for the site prior to 
construction. 

 

• Monitor Fire Danger 
Index daily 

• Monitor presence of dry 
fuel loads on site 

Landscape and 
visual 

• Lighting impacts 
on sensitive 
receptors 

• Impacts to scenic 
amenity 

• All lighting is 
non-intrusive to 
sensitive 
receptors and 
wildlife 

• No reduced 
scenic amenity 

• Compliance 
with State Code 
23 PO9 

• Where possible and when it is safe to do so, avoid 
temporary light spill beyond the construction site where 
temporary lighting is required 

• Minimise tree removal where possible 

• Progressively rehabilitate disturbed areas 

• Protect mature trees within the project area where possible 

• If obstacle lighting is installed, ensure measures are 
implemented to reduce impacts on sensitive receivers 

• Implement mitigation measures outlined in the Visual Impact 
Assessment Report, included as Appendix K in the Project 
Planning Report. 

• Undertake regular visual 
inspections to ensure no 
new weed infestations 
and success of weed 
implementation 
measures 
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Aspect Potential Impact Objectives Mitigation measures Monitoring 

• A Landscape and Rehabilitation Management Plan will be 
prepared for the site prior to construction. 

 

Electromagnetic 
interference (EMI) 

• Radio and mobile 
phone disruption 

• No EMI impacts 
or disruption 

• Compliance 
with State Code 
23 PO3 

• If signal interference is encountered, inform CB radio and 
mobile phone users to move a short distance. 

• Implement mitigation measures outlined in the EMI 
Assessment Report, included as Appendix G in the Project 
Planning Report. 

 

• Establish complaints 
procedure for EMI 
interference and respond 
to complaints in a timely 
manner 

Aviation • Increased risk of 
aircraft collisions 
with infrastructure 

• No increase to 
aviation risks 

• Compliance 
with State Code 
23 PO1 

• Notify the following stakeholders at the commencement of 
construction and provide relevant details of the towers: 

o Airservices Australia 

o Civil Aviation Safety Authority. 

• The ‘as constructed’ details of wind turbines are required to 
be notified to Airservices Australia so that the location and 
height of wind farms can be noted on aeronautical maps and 
charts. 

• Ensure details of any additional WMTs on the Project site 
have been communicated to Airservices Australia, and local 
and regional aerodrome and aircraft operators before, during 
and following construction. 

• Implement mitigation measures outlined in the Aviation 
Impact Assessment Report, included as Appendix F in the 
Project Planning Report. 

 

N/A 

Socio-economic • Lack of local 
employment 

• Utilise local 
employment 

• Utilise local workers/contractors where possible. 

• Develop and implement consultation strategy. 

 

• Undertake regular 
community consultation 
and address issues 
raised 
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Aspect Potential Impact Objectives Mitigation measures Monitoring 

Land use • Reduction in 
agricultural 
activities 

• Continued 
agricultural 
activities  

• Compliance 
with State Code 
23 PO9 

• Consult with affected landowners to reduce potential impact. 

• Minimise disruption to agricultural practices where possible. 

• Undertake regular 
landowner consultation 
and address issues 
raised 
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4. COMMUNICATION  

The Project Managers and Site Managers will be the main point of contact regarding specific environmental 

issues and will report on environmental matters as required, including incidents and incident response. 

All construction personnel will undergo site induction. 

5. DOCUMENTATION 

5.1. RECORDS 

The Health, Safety and Environment Advisor (HSE) is responsible for maintaining all environmental 

management documents as current at the point of use, including: 

• All monitoring, inspection and compliance reports/records such as waste tracking register and required 

permit and licences for internal and external purposes 

• Consultation with the public and external agencies 

• Induction and training records 

• Reports on environmental incidents, other environmental non-conformances, complaints and follow-

up action 

• Minutes of CMP and referenced environmental sub-plan review meetings and evidence of any action 

taken. 

All construction management documents are subject to ongoing review and continual improvement. This 

includes times of change to scheduled activities or to legislative or licensing requirements. Only the relevant 

Project Manager, or delegate, has the authority to change any of the environmental management 

documentation. 

5.2. DOCUMENT CONTROL 

The EPC Contractor will coordinate the preparation, review and distribution, as appropriate, of construction 

management documents. During the construction and commissioning phases of the Project, construction 

management plans and site generated documentation will be stored at the site office. 

The EPC Contractor will implement a document control procedure to control the flow of documents within 

and between stakeholders and sub-contractors. The procedure will also ensure that documentation is: 

• Developed, reviewed and approved prior to issue 

• Issued for use 

• Controlled and stored for the legally required timeframe 

• Removed from use when superseded or obsolete 

• Archived. 

A register and distribution list will identify the current revision of particular documents or data. 
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1. Introduction 
1.1. Background / Project Description 

The Lotus Creek Wind Farm (LCWF) is located approximately 170 kilometres north-west of Rockhampton, 
in the Nebo-Connors Range between Mackay and Rockhampton (Figure 1). It comprises a maximum of 
55 wind generating turbines, each up to 220m in height with a rotor diameter of up to 155m and 4MW 
generating capacity. 

The Lotus Creek Wind Farm, Queensland (EPBC 2020/8867) is a ‘controlled action’ under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and is being assessed by 
Preliminary Documentation by the Commonwealth Department of Agriculture, Water and Environment 
(DAWE).  

The proponent has been asked by DAWE to provide a draft Bird and Bat Management Plan (BBMP) to 
submit as part of the Preliminary Documentation assessment of the project. Section 1.2 describes the 
relevant requirements provided by DAWE (September 2021) and how this draft plan addresses them 
where possible, having regard to timing and data availability. It is envisaged that if the project is approved, 
a final BBMP will be prepared based on this document for final sign-off by the Commonwealth before 
commissioning can commence. 

This BBMP was prepared by a team of suitably qualified ecologists from Nature Advisory Pty Ltd (formerly 
Brett Lane & Associates Pty Ltd) including Eamon O’Meara (Zoologist), Peter Lansley (Zoologist), Bernard 
O'Callaghan (Senior Ecologist and Project Manager) and Brett Lane (Principal Consultant). 

1.2. DAWE Requirements 

Appendix A of the request for information from DAWE (September 2021) describes the requirements for 
a Bird and Bat Management Plan (BBMP).   The request states the purpose of the BBMP is to enable a 
robust long-term approach to mitigate and manage potential impacts of the proposed action associated 
with mortality from turbine collision1, and potential changes to species utilisation of the project site and 
its surrounds on relevant EPBC Act-listed threatened and migratory bird and bat species. 

The request asks that the draft BBMP must be prepared by a suitably qualified ecologist and in 
accordance with the department’s Environmental Management Plan Guidelines (2014), available at: 
www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines, and 
includes the following key requirements at a minimum. The draft BBMP must be informed by desktop 
and field-derived information, best available practices, appropriate standards, evidence of 
effectiveness for other similar actions and supported by published scientific evidence. 

  

 

 

1 Collision in this case includes ‘barotauma’, a hypothetical but unlikely mechanism related to air pressure 
changes near operating turbine blades (Lawson et al. 2020) claimed to cause bat fatalities, the injuries 
to which resemble those from blunt trauma from direct collision (Rollins et al. 2012).  
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Pre-commissioning requirements* 

*The department considers that these requirements must be completed during the EPBC Act assessment 
process. 

Response  

1.1 Desktop assessment: Preliminary site characterisation 

To predict the potential for the listed threatened and migratory bird and bat species 
identified in Section 2 [of the Preliminary Documentation guidance] (at a minimum) to be 
using the project site and its surrounds, the BBMP must include the process and outcomes 
of: 

 A preliminary site characterisation (desktop and/or initial site visit) for each 
species to identify all drivers of presence on the project site and utilisation of the 
project site. This characterisation must include, but not limited to, the 
consideration of: 

o site characteristics: focal habitat features, topography, prevailing wind and 
weather patterns, wetlands (including adjacent to project site), and 
distance to potential nesting, roosting and foraging areas. 

o species characteristics: behaviour, flight or demographic factors (e.g. species 
presence [ongoing, transitory/migratory]), site use (e.g. transit, roosting, 
breeding and/or foraging), flight paths (including migratory flight paths), flight 
heights, soaring, flocking, and population numbers. 

NGH 2022; 
Section 2 

1.2 Site-specific assessment: Site utilisation surveys 

To validate the outcomes of the desktop assessment, the BBMP must include a detailed 
discussion of how at-risk listed threatened and migratory bird and bat species are using the 
project site (both project site and proposed disturbance footprint). This discussion must be 
informed by site-specific and species-specific site utilisation surveys (undertaken by a suitably 
qualified expert), and supported by other relevant scientific evidence. 

Further, this discussion must include detailed information on: 

 How the design of the site utilisation surveys for each relevant species has been 
informed by its drivers of presence on the project site and utilisation of the project 
site (as determined through the preliminary site characterisation). 

 How site utilisation surveys for each relevant species have been designed to improve 
understanding of site utilisation on the project site and its surrounds; and support 
the proposed ongoing BACI framework in this BBMP. 

The site utilisation survey methodology for each relevant species must be included as an 
attachment to the BBMP. 

Note: At least 24 months of site utilisation surveys must be undertaken to provide sufficient 
baseline data about a relevant species’ potential to utilise the project site and its surrounds. 
Site utilisation surveys must be undertaken for each relevant season over a minimum two 
years (up to 8 survey events). Each site utilisation survey must be of an appropriate duration 
and spatial coverage (including taking into consideration the potential turbine layout and 
visibility) to adequately evaluate site utilisation. At a minimum, each site utilisation survey 
must record the relevant information specified in ‘Species characteristics’ of the ‘Desktop 
assessment: Preliminary site characterisation’ (Section 1.1 above). 

(Nature Advisory 
2022) 

Section 4.1 

1.3 Long-term impact risk assessment 

To enable a robust assessment of potential impacts of the proposed action associated with 
individual mortality from turbine collision and barotrauma, and potential changes to species 
utilisation of the project site and its surrounds on relevant species, the BBMP must include, but 
not be limited to: 

 An assessment of the potential impact pathways on each relevant species (based 
on the desktop assessment [Section 1.1 above] and site utilisation surveys 
[Section 1.2 above]) including, but not limited to: 

o direct mortality from turbine collision and barotrauma; and 

(Nature Advisory 
2022) 

Section 4.2 
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o potential changes to site utilisation during construction and operation of 
the proposed action. 

 Identification of potential impacts to each relevant species from direct 
mortality, including but not limited to: 

o analysis and mapping of suitable habitat, territories and activity/utilisation 
patterns/rates (‘heat maps’) in the project site and its surrounds; 

 Mathematical Collision Risk Modelling (CRM), which must: 

o incorporate a project site-wide assessment and identify high risk 
turbines; 

o incorporate baseline data collected during the minimum 24 months of 
site utilisation surveys; 

o incorporate the recommendations of a model peer review (the peer 
review must be included as an appendix to the preliminary 
documentation); and 

o include a literature review, justification of the choice of the model 
used, and a statement of all assumptions and uncertainties. 

The BBMP must clearly demonstrate how relevant departmental policies and guidelines, and the 
SPRAT Database have been used to assess the potential impacts of direct mortality from turbine 
collision and barotrauma, and potential changes to site utilisation during construction and 
operation of the proposed action on relevant listed threatened and migratory bird and bat 
species. 

The BBMP must include a map for each relevant species which identifies area/s in the project 
site and its surrounds which have been determined as ‘high risk’ based on the outputs of the 
CRM. 

Post-Commissioning requirements* 

* Not required for the assessment but included in this plan for completeness. 

2.1 Environmental outcomes 

To enable a robust long-term approach to mitigate and manage potential impacts associated 
with individual mortality from turbine collision and barotrauma, and potential changes to 
species utilisation of the project site and its surrounds on relevant species, the BBMP must 
include specific environmental outcomes to be achieved by the implementation of the BBMP. 
This may include, but is not limited to: 

 An improved understanding of the risk of turbine collision and barotrauma 
impacts on listed bird and bat species. 

 An improved understanding of whether or how project site usage changes as a 
result of wind farm construction and operation. 

 An improved monitoring approach for the timely identification of turbine 
collisions and the timely collection and analysis of data. 

 An improved approach to the timely and regular validation and update to the CRM 
using monitoring data, and support a robust adaptive management approach. 

 The development and implementation of tangible, on-ground management 
measures and corrective actions to promote a long-term reduction in the risk of 
turbine collision and barotrauma impacts on listed bird and bat species. 

Section 1.3 

2.2 Long-term site utilisation surveys 

To detect potential long-term changes to species utilisation of the project site and its 
surrounds on relevant species as a result of operation, the BBMP must include a long-term 
site utilisation survey program (prepared by a suitably qualified expert) for each relevant 
species. The program must, at a minimum: 

Section 4.1 
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 be designed to ensure that species behaviour responses, including avoidance of 
turbines, and changes to project site utilisation, can be detected; 

 be designed to support a BACI monitoring framework; 

 include site utilisation survey methodologies, and proposed timings, which are 
consistent with the pre-commissioning site utilisation survey methodologies; 

 be undertaken by a suitable qualified expert; 

 be statistically reliable; 

 be able to inform adaptive mitigation and management measures, and 
corrective actions, to ensure environmental outcomes will be achieved. 

2.3 Long-term turbine collision and barotrauma monitoring 

To manage potential long-term mortality impacts on relevant species as a result of turbine 
collision and barotrauma, the BBMP must include a long-term monitoring and CRM update 
approach. The approach must, at a minimum: 

 Include details of the nature, timing and frequency of monitoring to inform 
progress against achieving the environmental outcomes, and be sufficient to 
determine whether the BBMP is likely to achieve those environmental outcomes in 
adequate time to implement all necessary corrective actions. 

 Demonstrate how site-specific and species-specific risks and uncertainties have 
informed the design of the monitoring program (e.g. scavenger activity, searcher 
efficiency, etc.). 

Section 4.2 

2.4 Reporting requirements 

The BBMP must include, at a minimum, the following reporting commitments (and proposed 
timeframes) for the provision of site-specific and species-specific information to the 
department: 

 Annual turbine strike reports comprising raw strike data and strike notifications, 
survey methodologies, results of detection/persistence trials, 
environmental/meteorological conditions and associated statistical analysis. 

 Estimations of annual mortality rate for each relevant species, comprising supporting 
evidence from case studies of EPBC species carcass size classes, results of 
persistence trials, searcher efficiency trials and substitute carrion trials, and annual 
probability of detection and monthly strike monitoring. 

 Species occurrence records in accordance with the department’s Guidelines for 
biological survey and mapped data (2018) using the species observation data 
template on the department’s website (sensitive ecological data must be identified 
and treated in  ccordance with the department’s Sensitive Ecological Data – Access 
and Management Policy V1.0 (2016) or subsequent revision) 

Section 6.2 

2.5 Adaptive Management Framework 

To ensure the environmental outcomes will be achieved for relevant species, the BBMP must 
include an adaptive management framework. The adaptive management framework must, at 
a minimum: 

 Be designed to clearly demonstrate the linkages between: 
o environmental outcomes; 
o implementation of mitigation and management measures; 
o monitoring, reporting and investigations; and 
o implementation of corrective actions to ensure environmental outcomes 

will be achieved 

 Be designed to incorporate site-specific data collected through ongoing monitoring 
activities (see requirement 2.4 above), and take into account changes to turbine 
risk ratings based on the CRM outputs. 

Section 5 
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 Identify, with proposed timeframes for implementation, tangible, on-ground 
corrective actions to be implemented if monitoring activities indicate the 
environmental outcomes have not been achieved 

In addition to the above requirements, this plan includes trigger levels for determining if a significant 
impact has occurred to EPBC Act listed threatened bird and bat species that will result in the need for an 
offset to be provided.  

Once triggers levels resulting in a significant impact to EPBC Act listed threatened bird and bat species 
requiring the need of an offset to be provided the approved Offset Strategy will be activated and 
implemented.  

1.3. Environmental Outcomes 

The environmental outcomes that this BBMP aims to achieve are: 

 An improved understanding of the risk of turbine collision and barotrauma impacts on EPBC Act-
listed threatened and migratory bird and bat species that are regularly recorded on the project 
site. 

 An improved understanding of whether or how project site usage by EPBC Act-listed threatened 
and migratory bird species that are regularly recorded changes due to wind farm construction and 
operation. 

 Monitoring for the timely identification of turbine collisions and the timely collection and analysis 
of data. 

 Timely and regular validation and update to the impact assessment framework for EPBC Act-listed 
threatened and migratory bird and bat species that are regularly recorded on the project site, 
using monitoring data to support a robust adaptive management approach to reducing impacts, 
where possible. 

 Where required, the development and implementation of tangible, on-ground management 
actions to promote a long-term reduction in the risk of turbine collision impacts on EPBC Act listed 
threatened and migratory bird and bat species. 
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2.  Existing Environment  
2.1. Site and project description  

The project is located approximately 38 kilometres west of Saint Lawrence, 150 kilometres south of 
Mackay and 170 kilometres northwest of Rockhampton.  It falls within the Isaac Regional Council area in 
Queensland. The Project site covers approximately 48,000 hectares, consisting of three leasehold lots 
predominantly used for cattle grazing bordered by the Marlborough-Sarina Road to the west (Figure 1). 

The Project site lies within the Great Dividing Range in the Nebo-Connors Range (BBN12) subregion of 
the Brigalow Belt North Bioregion, dominated by eucalypt woodlands and Acacia forest. Much of the low-
lying vegetation in the area has been cleared for low to moderate intensity grazing which now occurs over 
mixed native and exotic pastures. Remnant vegetation occurs over 52% of the Project site. Regrowth also 
occurs across some areas. 

Several ridgelines occur in the project area, running in a north-west to south-easterly direction, ranging in 
height from 400m AHD to 550m AHD.  

Fauna habitat has been identified across the Project site as five broad types: fringing riparian woodland, 
vine thickets, eucalypt woodland/open forest, non-eucalypt open forest and non-remnant open grassland 
pasture. These range in quality from poor to very good/excellent (NGH, 2022) and support typical avifauna 
for this part of Queensland, potentially along with several threatened species. Some areas provided tree 
hollows, dense canopy and dense undergrowth). 

Habitat quality for birds and bats is poor in the largely cleared parts of the Project site, and fair to excellent 
in the areas of remnant native vegetation on the Project site (NGH, 2022). 

The project comprises 55 turbines, with a generating capacity of up to 7 megawatts and with a height of 
250 metres above ground level and a lower rotor swept area (RSA) height of 40 metres.  These will be 
connected by access roads.  The combined project footprint is over 300 hectares (see Figure 1). 
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2.2. Site-specific assessment of EPBC Act listed threatened and migratory bird and bat species  

Surveys for birds and bats have been undertaken in the periods describe below: 

 April-May 2019 (post wet season),   

 October-November 2019 (pre-wet) and  

 September (dry season) 2020.  

Formal bird utilisation surveys were undertaken of an alternative development footprint (EPBC 
2020/8627) that only overlaps at two survey points in: 

 Early May 2019 (late wet season); and 

 Early November 2019 (late dry season). 

Most observations from this survey were outside the current development footprint. 

A second round of more formal, point-based Bird Utilisation Surveys (BUS) was completed of the current 
proposed development footprint in: 

  April 2021 (wet season); and  

 November 2021 (dry season).  

Detailed survey methodology and results are provided in separate reports (NGH 2021; Nature Advisory 
2021). 

This section summarises the habitat assessment and bird and bat survey results for EPBC Act listed 
threatened and migratory bird and bat species with potential to occur on the site based on the Protected 
Matters Search and consideration of the potential to be impacted (as presented in NGH 2021, Section 
9).  Species recorded or with potential to occur in the development footprint based on the analysis of NGH 
(2022), which included those requested by DAWE in their guidance for the Preliminary Documentation, 
are listed in Table 1. 

Table 1: Risk assessment - Assessed bird and bat species 

EPBC Act Listed Migratory Species 

 Fork-tailed Swift 

 Satin Flycatcher 

 White-throated Needletail 

EPBC Act listed threatened birds  

 Red Goshawk (Vulnerable) 

 Squatter Pigeon (Southern) (Vulnerable) 

 White–throated Needletail (Vulnerable) 

No listed bat species were found to likely to occur on the site (NGH 2022).  

Site-specific consideration of these species is provided separately below. The feasibility of mathematical 
collision risk modelling for each species is also considered. 

Given the following consideration of the regularity of occurrence of EPBC Act-listed threatened and 
migratory bird and bat species on the project site, the requirements of DAWE for this BBMP are likely to 
be feasible in part only for the White-throated Needletail, the listed species that has been recorded on 
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the site and its surrounds that is at risk of collision.  Note that for this species, spatial patterns of site 
usage are unlikely to be consistent and the identification of higher risk turbines is unlikely to be possible. 

Should carcass monitoring or the results of bird utilisation surveys or carcass searching (see sections 4.1 
and 4.2 below) provide new information on the occurrence of EPBC Act listed threatened and migratory 
bird and bat species on the site and on the impacts on them of the wind farm, then species-specific 
approaches to monitoring will be developed within the adaptive management framework described in 
Section 5. 

2.2.1. Fork-tailed Swift (Apus pacificus) 

Fork-tailed Swift is listed as Migratory under the EPBC Act and mainly prefers open forest or plains. It is 
almost exclusively aerial and feeds up to hundreds of metres above the ground but can feed among open 
forest canopies. The species breeds internationally and seldom roosts in trees (Higgins et al 2006). 

It was recorded once incidentally over the project area and could be at risk colliding with turbines due to 
its aerial behaviour when it occasionally appears in the area. Nonetheless given it is widespread 
geographically and has a large population, any impacts from LCWF are likely to be negligible. The low 
frequency of occurrence make collecting data for collision risk modelling unfeasible and, given the low 
risk from the project, unwarranted. 

2.2.2. Satin Flycatcher (Myiagra cynoleuca) 

The Satin Flycatcher occurs over wide areas of forests in eastern Australia. This species is listed as 
Migratory under the EPBC Act. It migrates across cleared ground between remnant treed vegetation and 
tends to move within treed habitats below the wind turbine RSA. Four individuals of this species were 
observed during the BUS in November 2019, all below RSA height. Small numbers of individuals may 
migrate through the site and only a small proportion of these have the potential to collide with turbines if 
they were to fly occasionally above tree height within RSA height where a turbine is operating. It is not 
known that this species flies at RSA height during migration, but there would appear to be no casualties 
reported to date. It is therefore considered at minimal risk from LCWF. Given its behaviour, collision risk 
modelling is not considered feasible or warranted. 

2.2.3. White-throated Needletail (Hirundapus caudacutus) 

The White-throated Needletail breeds in Siberia and Japan and migrates to Australia in its non-breeding 
season. It usually arrives in Queensland moving southward in September or October and northward in 
March or April (Higgins 1999; Menkhorst et al. 2017). The species is listed as Vulnerable under 
Queensland’s NC Act, and Vulnerable (and Migratory) under the EPBC Act. 

The White-throated Needletail is unique in being an almost exclusively aerial forager, flying at a range of 
heights up to a kilometre or more in search of airborne insects.  Flocks often dwell in the wind shear zone 
ahead of storms where airborne insects are concentrated.   

Their occurrence in the landscape generally is sporadic and numbers vary greatly, with flocks ranging 
from several birds to several hundred birds. White-throated Needletail is distributed widely over eastern 
and northern Australia between late spring and early autumn. Mapping flight paths of this species does 
not provide reliable information on the location of activity.  As they are very fast flyers and cover a lot of 
ground in a short time, they are equally likely to fly over any part of the landscape when in an area.  The 
identification of higher-risk turbines is therefore not feasible and all turbines have an equal likelihood of 
being encountered. 

White-throated Needletails were recorded during the formal BUS of an alternative project footprint that 
only partly overlaps with the proposed footprint in May and November 2019. A single bird was recorded 
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at RSA height on 7 May 2019, and groups of 38 and 3 on 3rd November 2019, also at RSA height. In the 
2021 surveys of the proposed development footprint, several groups of birds were seen from 8 to 11 
November, ranging from 1 to 37 individuals, at all levels up to 300 metres high, including RSA height. 

It is recommended that further utilisation surveys be undertaken in November and April, when the species 
is present in the area using the same survey points and methods as the 2021 BUS (see Nature Advisory 
2021) to provide 24 months of information on the level of activity of the species in the area.  Such surveys 
so far (2019 to 2021) indicate low activity in the area and additional surveys are likely to confirm this.  
Given the low activity levels, these surveys are unlikely to generate additional sufficient data to support 
spatially accurate individual turbine risk designations or accurate and precise mathematical collision risk 
modelling. 

2.2.4. Red Goshawk (Erythrotriorchis radiatus) 

The Red Goshawk is listed as Vulnerable under the EPBC Act and Endangered in Queensland under the 
NC Act. Its range covers a large area, from the central coast of NSW to the northern coast of Australia 
(DERM & Baker-Gabb, 2012). The Red Goshawk occurs in coastal and sub-coastal areas in wooded and 
forested lands of tropical and warm-temperate Australia. It prefers forest and woodland with a mosaic of 
vegetation types, large prey populations (birds), and permanent water. The vegetation types include 
eucalypt woodland, open forest, tall open forest, gallery rainforest, swamp sclerophyll forest, and 
rainforest margins. (Marchant & Higgins 1993; DERM & Baker-Gabb, 2012).  

No Red Goshawk were observed during the BUS in 2019 and 2021 at the project area or incidentally. 
Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species occurs 
within the habitat in the Development Footprint. Because of the extremely low density of the regional 
population, and lack of confirmed records in or close to the wind farm, Red Goshawk is considered at 
minimal risk from LCWF.  Given this, it is highly unlikely that data could be collected from the site that 
would inform a collision risk model and this is considered neither feasible nor warranted. 

2.2.5. Squatter Pigeon (southern)  

The Squatter Pigeon (southern) was recorded once during BUS (2 birds on the ground, 14 April 2021) 
and as incidentals in 2019-20 surveys across LCWF 17 times in small (1-2 individuals) to larger flocks 
(up to 8 individuals) (NGH, 2021). Most of the records were on tracks or cleared areas, centred around 
the homestead, or within a few kilometres of cattle feed troughs, water points or creeks.  

NGH (2022) provided a detailed description of habitat of the Squatter Pigeon in section 6.1.3 and it 
states: 

“The majority of the Development Footprint is Eucalyptus crebra woodland. This community is dominated 
by Eucalyptus crebra with scattered Corymbia trachyphloia and Corymbia intermedia. Small patches of 
E. melanophloia dominated woodland are scattered throughout the E. crebra woodland. Grasses present 
in these communities consisted of Black-spear Grass (Heteropogon contortus) and Kangaroo Grass 
(Themeda triandra). Habitat assessments in this woodland found that grass cover is on average around 
60% (Plate 6‑2) and the height of the grass is around 46 cm (mean). This suggests that the majority of 
the Eucalyptus crebra woodland has grass that is denser and taller than that preferred by the species. 
Concomitantly, the Eucalyptus crebra woodland is mostly on ridge tops and slopes on Land Zone 12, 
which is not the preferred Land Zone or landform for the species. Of the 2,133 records of Squatter Pigeon 
(southern) records in Queensland only 30 (1%) are within 11.12.1 or 11.12.2.  With these factors in mind 
and the fact that no Squatter Pigeons were recorded in this community during the walk through of the 
footprint (336 person hours of searching), it is unlikely that the Eucalyptus crebra woodland is habitat 
for Squatter Pigeon.” 
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Lotus Creek is within the core range of Squatter Pigeon (southern). For the purposes of this BBMP, a 
threshold of 0.1% of total population of 40,000 birds (Garnett and Crowley, 2000) is taken as a level of 
significant impact (40 birds per annum). 

On current information, Squatter Pigeon (southern) is not known to fly at RSA height and its behaviour 
and habitat use make it unlikely. The main risk therefore to the species is from loss or modification of 
habitat arising from construction of the wind farm infrastructure. 

NGH (2022) estimate that a maximum of 16.39 ha of suitable breeding habitat and 32.35 ha of foraging 
habitat for Squatter Pigeon will be impacted by the Project. This compares with 42,490 ha of foraging 
habitat within the Site Boundary (properties involved in the wind farm), representing an impact to less 
than 1% of available habitat. This level of permanent loss is not considered to compromise the status of 
the species in the area and the risk to this species from the project is low.  With the implementation of 
mitigation measures such as weed and pest animal control measures and the use of a fauna spotter 
during clearing (see NGH 2022), there is not expected to be significant impact on the population of 
Squatter Pigeons. 

2.2.6. Bats 

Impacts on bats have been assessed by NGH (2022).  Information from their assessment is quoted below 
for the three spies screened, namely: 

 Corben’s Long-eared Bat (Nyctophilus corbeni); 

 Grey-headed Flying Fox (Pteropus poliocephalus); 

 Ghost Bat (Macroderma gigas). 

NGH (2022) have concluded that there is a very low likelihood of occurrence in the area of these three 
bat species. 

Corben’s Long-eared Bat 

“The preferred habitat for N. corbeni is box/ironbark/cypress woodland in remnant vegetation 
communities. These communities are not present in the Development Footprint. Further, the 
Development Footprint is outside the current distribution for the species provided by the Australian Bat 
Society (2021) which suggests that distribution ends south of Biloela. The DAWE modelled ‘may occur’ 
distribution for the species ends just within the Site Boundary (outside the Development Footprint). Given 
the lack of habitat and that the current known distribution is hundreds of kilometres south, it is unlikely 
that the species occurs within the Development Footprint.” 

Grey-headed Flying Fox 

“The entire Development Footprint contains foraging habitat for this species. However, the current 
distribution for this species does not include the Site Boundary and the nearest known roost site in several 
hundreds of kilometres away (north of Bundaberg) (Australian Bat Society, 2021; DAWE, 2015). The 
Development Footprint is unlikely to be used by Grey-headed Flying-fox and habitat has not been mapped 
within the Development Footprint.” 

Ghost Bat 

“This species has only a few known breeding locations in Queensland and records centre on these areas. 
The nearest known breeding roost is Mt Etna north of Rockhampton which lies around 150 km south of 
the Site Boundary. The populations at Mt Etna and Cape Hillsborough in Mackay (another breeding roost) 
are genetically distinct and little to no movement or inter breeding occurs between the two populations 
so it is unlikely that bats will pass through the site between the two populations (Worthington Wilmer, 
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1999). Although the vegetation within the Development Footprint is suitable for foraging for this species, 
no caves suitable for daytime roosting for this species was recorded within the Development Footprint. 
No breeding habitat or suitable daytime roosts occurs within the Development Footprint for this species 
and the habitat has therefore not been mapped within the Development Footprint.” 
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3. Risk Assessment 
Wind farm impacts on birds and bats can arise from three potential pathways listed below. 

 Direct collision2 of birds and bats with operating wind turbine blades or towers at RSA heights; 

 Disturbance effects that exclude birds and bats from habitat; and 

 Barrier effects that limit bird and bat movements between essential resources, such as foraging 
and roosting areas. 

The risk assessment has followed the procedure for risk assessment of AS/NZS ISO 31000 2018.  The 
assessment has been applied to the species in Table 1 (Section 2.2) and has been undertaken as follows: 

 Two impact pathways have been assessed: a) collision with turbines; and b) indirect effects 
(including both disturbance and barrier effects); 

 Impact likelihood criteria have been developed and applied to each impact pathway for each 
species or group of concern; 

 Impact consequence criteria have been developed and applied to each impact pathway for each 
species or group of concern; and 

 The risk level for each species or group of concern from the two impact pathways has been 
determined consistent with a risk matrix. 

This section of the BBMP presents the method and results of this risk assessment. 

Note that as NGH (2022) have concluded that there is a very low likelihood of occurrence of listed bat 
species in the area this risk assessment focussed only on listed bird species. 

3.1. Risk assessment process 

The risk assessment process was based on the Risk Evaluation Matrix Model used to measure the overall 
risk of a potential impact event, in this case birds or bats striking wind turbine blades or being deterred 
from using part of the wind farm due to disturbance or barrier effects. The assessment is based on the 
likelihood of that event, and should it occur, its consequences. This model is currently used across a wide 
range of industry sectors, for assessing environmental risk.  

The Risk Evaluation Matrix Model also complies with the AS/NZS ISO 31000 Risk Assessment Standard 
2009. The risk assessment will continue to be reviewed and updated following the completion of the 
baseline reports, as well as following the completion of each annual monitoring report, to ensure that the 
monitoring and mitigation measures are adaptive, in accordance with the Development Consent. 

The assessment requires criteria to be developed for likelihood and consequence.  These criteria are 
provided respectively in Tables 2 & 3.  

Table 4 shows the risk levels used and how they are determined from the assessed likelihood and 
consequence levels. 

 

 

 

 

2 See footnote 1 (page 1) for references to the latest literature on the unlikely occurrence of ‘barotrauma’. 
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 Table 2: Likelihood criteria for a risk event to occur 

Likelihood Description 

Certain It is very probable that the risk event could occur in any year (>95%) 

Almost Certain It is more probable than not that the risk event could occur in any year (>50%) 

Likely It is equally probable that the risk event could or could not occur in any year (50%) 

Unlikely It is less probable than not that the risk event could occur in any year (<50%) 

Rare 
It is improbable that the risk event could occur in any year. (<5%). The risk event is only 
theoretically possible, or would require exceptional circumstances to occur. 

 

Table 3: Consequence Criteria  

Negligible Low Moderate High Severe 

Occasional 
individuals lost 
but no reduction 
in local or 
regional 
population 
viability. 

Repeated loss of 
small numbers of 
individuals but no 
reduction in local 
or regional 
population 
viability. 

Moderate loss in 
numbers of 
individuals, leading 
to minor reduction in 
localised or regional 
population viability 
for between one and 
five years. 

Major loss in 
numbers of 
individuals, leading 
to reduction in 
regional or state 
population viability 
for between five 
and ten years. 

Extreme loss in 
numbers of 
individuals, leading 
to reduction in 
regional or state 
population viability 
for a period of at 
least 10 years 

Table 4: Risk matrix defining risk level based on likelihood and consequence 

  

Consequence 

Negligible Low Moderate High Severe 

Li
k

el
ih

o
o

d
 

Certain Negligible Low High Severe Severe 

Almost Certain  Negligible Low Moderate High Severe 

Likely  Negligible Low Moderate High High 

Unlikely  Negligible Negligible Low Moderate High 

Rare Negligible Negligible Negligible Low Low 

The relevant likelihood and consequence levels were determined by using data recorded from the wind 
farm site and with reference to any available information on the local and regional status of the species 
and bird groups concerned.   
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3.2. Risk assessment results 

Table 5 provides the complete results of the risk assessment, including evaluation of the impacts of the 
project on each species against the foregoing likelihood and consequence criteria. It includes the 
following information as part of the risk assessment process:  

 Environmental value to be protected; 

 Reasons for inclusion;  

 Threatened species status; 

 Hazard (i.e. turbine collision or indirect disturbance); 

 Consequence and likelihood scores for each hazard; 

 Risk rating; and 

 Comments relating to risk rating scores. 

Based on this risk assessment, the Fork-tailed Swift and White-throated needletail are at low risk of 
significant impacts from collision with turbines but at negligible risk of indirect impacts. The other three 
bird species are at negligible risk of both collision and indirect impacts. 
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Table 5: Bird and Bat Risk Assessment – Lotus Creek Wind Farm  

Value to be 
Protected 

Hazard or 
Source 
Event 

Likelihood 
of risk event 

Consequence 
Risk 

Rating 
Comments 

Fork-tailed Swift 
Apus pacificus 

Collision 
with 
operating 
turbine 

Likely Low Low 
This species is known to follow storm systems and fronts. It typically 
forages on the wing at and above RSA height. Wind farm impacts from 
collision are likely to be infrequent and are not considered to be of 
significance as the species is numerous in Australia. This species has 
been recorded at the LCWF site infrequently and is considered likely to 
occur there sporadically during the non-breeding season. This species will 
fly between turbines and is not considered vulnerable to indirect 
disturbance. 

Indirect 
disturbance 
including 
barrier 
effects 

Unlikely Negligible Negligible 

Satin Flycatcher 

Collision 
with 
operating 
turbine 

Unlikely Negligible Negligible 

This species occurs in forest and woodlands along the eastern seaboard 
of Australia including Tasmania (Higgins et al. 2006). After breeding in 
south-eastern Australia, it migrates to north Queensland and New Guinea 
during autumn and winter. This species has been observed on the LCWF 
site but generally confined its activity to the tree canopy and below. It is 
common within its range so any collisions with turbines at LCWF site is 
unlikely to cause measurable impacts to its population. Indirect 
disturbance is considered to be unlikely as the species flies below turbine 
height.  Furthermore 352 ha of treed habitat on the site for this species 
will be removed, representing a very small percentage of the treed 
habitat on the site. 

Myiagra 
cyanoleuca 

Indirect 
disturbance 
including 
barrier 
effects 

Unlikely Negligible Negligible 

White-throated 
needletail 

Collision 
with 
operating 
turbine 

Likely Low Low 
This species is known to follow storm systems and fronts. Occasional 
mortality has been reported at other wind farms where it occurs. It 
typically flies at and above RSA height. The species has been recorded at 
the LCWF site and is considered likely to occur regularly during the non-
breeding season. This species will fly between turbines and these are not 
considered to cause any indirect disturbance. 

Hirundapus 
caudacutus 

Indirect 
disturbance 
including 

Unlikely Negligible Negligible 
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Value to be 
Protected 

Hazard or 
Source 
Event 

Likelihood 
of risk event 

Consequence 
Risk 

Rating 
Comments 

barrier 
effects 

Red Goshawk 

Collision 
with 
operating 
turbine 

Unlikely Low Negligible 
This species prefers forest and woodland with a mosaic of vegetation 
types, large populations of its prey (birds) and permanent water 
(Marchant and Higgins 1993). This species has not been recorded on the 
LCWF site or in the search region. It is unlikely to collide with turbines or 
be subject to indirect disturbance (see NGH 2022). 

Erythrotriorchis 
radiatus 

Indirect 
disturbance 
including 
barrier 
effects 

Unlikely Negligible Negligible 

Squatter Pigeon 

Collision 
with 
operating 
turbine 

Unlikely Negligible Negligible 
This species inhabits terrestrial environments in tropical open dry 
woodlands and less often in savanna (Higgin and Davies 1996). This 
species has been recorded on site and over 45,000 hectares of suitable 
habitat occurs on site. As it spends the majority of its time on the ground 
and is considered unlikely to collide with turbines.  As less than 50 
hectares, or less than one percent of its woodland habitat on the site will 
be removed, changes in distribution and disturbance by turbines are not 
anticipated to affect its use of the area significantly.   

Geophaps scripta 
scripta 

Indirect 
disturbance 
including 
barrier 
effects 

Unlikely Negligible Negligible 
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4. Long term monitoring activities 
This section of the BBMP describes the proposed approach to long term site utilisation surveys 
and collision monitoring. 

Two methods are to be adopted: 

 Bird utilisation surveys using the same methods and sites as the 2021 surveys (Nature 
Advisory 2021) for an additional year before commissioning and for two years after 
commissioning; 

 Carcass searches (collision monitoring) monthly under a fixed random sub-set comprising 
50% of turbines (i.e. up to 28 out of 55 turbines) for the first two years, with subsequent 
carcass searching refined, in consultation with DAWE, based on information generated in 
the first two years. 

The methods for these monitoring activities are described separately below. Not that refinements 
to these methods over the life of the project are likely to be required in response to data generated 
by the monitoring activities described.  This will occur in consultation with DAWE, within the 
adaptive management framework described later in this plan. 

4.1. Bird (Site) utilisation surveys 

Bird Utilisation Surveys (BUS) have been implemented since 1999 at range of wind farms across 
Australia consistent with the requirements for a “Level One” bird risk assessment in accordance 
with ‘Wind Farms and Birds - Interim Standards for Risk Assessment’ issued by the Australian Wind 
Energy Association (AusWEA 2005). This approach has been endorsed in the latest Best Practice 
Guidelines (Clean Energy Australia 2018). The methodology conforms with Queensland State Code 
23 (Appendix 3), relating to wind farm development (Department of Infrastructure, Local 
Government and Planning, 2017).   It is based on the ‘Before-After-Control-Impact (BACI) 
monitoring survey design that aims to detect and measure impacts on birds attributable to a wind 
farm. 

Note that as bats cannot readily be counted and identified it is not possible to gather comparable 
information on bat utilisation rates at wind farm sites.  As no listed threatened bats are likely to be 
impacted by the LCWF (NGH 2022), no bat activity monitoring is proposed at this stage.  However, 
the adaptive management framework for this plan (Section 5) provides for such surveys should 
EPBC Act listed bat species be found during carcass searches and such surveys be considered 
necessary to understand impact pathways and potential mitigation measures. 

The 2021 BUS (Nature Advisory 2021) represents half3 of the required pre-commissioning survey 
effort required to provide the 24-month baseline against which changes in listed migratory and 
threatened bird (White-throated Needletail) activity can be measured after the wind farm is 
operating.  It is important that this methodology is used for the full 24 months to provide a valid 
baseline data set.  

 

 

3  A BUS was undertaken over the wet and dry seasons in 2019 of a different Development 
Footprint, only a small portion of which overlaps with the current footprint, so a full second year of 
surveys of the final footprint is required to generate two years of pre-commissioning BUS data. 
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The BUS will be repeated twice each year for two years immediately after commissioning then once 
every five years thereafter.  The same method will be used as in 2021. The methods for the 2021 
surveys are summarised below. 

A point-based bird census method was used, as described below.   

 Survey sites in the study area were selected according to whether they were located on a 
ridge top or spur and offered a minimum 270-degree viewing, out to 80 metres. In some 
cases, the terrain made this impossible, so a more restricted viewing arc was accepted. 
Habitats covered some reasonably intact grassy woodland and some mostly cleared sites 
on ridges and spurs. Habitat data was recorded for each site.  Each of the survey points 
was at least 500 metres apart. Note that points have been chosen based on a combination 
of representativeness of habitat in the development footprint, accessibility and personnel 
health and safety considerations.  Accessibility and OH&S considerations are expected to 
be easier to manage once the project has been commissioned. (Note that the habitat 
differences on the site are unlikely to affect the way in which needletails move across the 
area.) 

 The fixed-point bird count method involved an observer stationed at a survey point for 20 
minutes.  

 All observers were qualified zoologists with experience in bird searching and identification.  
There were slight differences (up to several hundred metres) in the locations of survey 
points between observers and between surveys.  These are not considered to compromise 
the validity of the data as points were representative of the habitats in which they were 
located. 

 During this period, all bird species and numbers of individual birds observed within 80 
metres were recorded.   

 Additionally, the height of the bird when first observed was documented. For species of 
concern (threatened species, waterbirds and raptors), the minimum and maximum heights 
were recorded. 

 Each of the points was surveyed eight times (8 replicates), twice each at each of four 
different times of day: early morning (6 to 9am), late morning (9am to 12 noon), early 
afternoon (12 noon to 3pm) and late afternoon (3 to 6pm). This ensured even coverage of 
bird activity at each site throughout the day, over the duration of the survey. Eight sites 
were surveyed in the wet season and 12 sites in the dry season. It is proposed to continue 
surveying 12 sites in the second year of baseline surveys. 

Should statistical analysis of the 24-months of data collected before and after commissioning 
indicate limitations in detecting impacts, a review of the methods of the BUS will be undertaken 
and applied to subsequent five-yearly surveys.  Note that such changes will possibly require a 
revised BUS sampling design that may not be compatible with previous sampling designs. 

In addition to the observations during formalised, fixed-point counts, incidental observations of 
birds of concern (threatened species, raptors, waterbirds) were made whilst travelling throughout 
the proposed wind farm site. Emphasis was placed on observing birds that were moving through 
the site at RSA height. 
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4.2. Long term turbine collision monitoring 

The purpose of carcass searches is to determine the actual impact of the Project on birds and bats 
by attempting to estimate the annual number of birds and bats that collide fatally with operating 
turbines. Mortality rates can be estimated for all bird species combined, and all bat species 
combined. If threatened species are found underneath a turbine, the mortality rate for that species 
will also be estimated provided sufficient carcasses are found. 

Mortality is defined as any dead bird or bat detected within the specified search radius. Detection 
can be either during the formal carcass searches (designed to generate an estimate in accordance 
with a statistically rigorous sampling design) or at other times (incidental observation, often by 
Operational staff). A protocol is triggered whenever a carcass is found, either within the formal 
searches or incidentally to collect consistent and useful data on the fatality event (see below). 

Collision by birds and bats with operating turbines will be monitored by implementing a carcass-
search program for a minimum period of two years, which will commence when the wind farm is 
commissioned. This will ensure statistically useable and robust results are generated from the 
carcass monitoring program that include an estimate of both bird and bat mortality rates, together 
with an estimate of sampling precision. A statistical review of the monitoring program will be 
provided in the final BBMP. 

It will be assumed that any dead bird or bat, or bird feather spot (defined as a clump of five feathers 
or more), detected beneath an operating turbine has died because of collision with turbine blades, 
unless there are obvious signs of another cause of death. Feather spots will be assumed to be 
remains of a bird carcass after scavenging and the scavenger correction factor will not be applied 
to them (see later). 

Monitoring of mortality from blade strike at operating wind farms typically serves to (i) provide data 
that can inform adaptive management of the collision risk i.e. patterns of mortality related to 
seasonal changes or local conditions, and (ii) detect mortality of threatened and non-threatened 
bird and bat species, which can be used to estimate bird and bat impacts. 

The consistent application of this protocol will ensure that statistically robust, spatially and 
temporally consistent data are collected on bird and bat mortality.  Several factors, such as carcass 
scavenging and carcass detectability, can affect mortality rate estimates and must be measured 
and included in any estimate of overall mortality rates. 

A scavenged carcass may increase the variability in mortality rate estimates and thus carcasses 
will be assessed for possible scavenging and rates will be estimated from experimental trials 
(Section 4.2.5). 

Human (or canine) detectability of carcasses is also a potential confounding variable and protocols 
have been developed to control this factor in the final mortality estimates. Section 4.2.6 provides 
more detail on this issue. 

The practical considerations that have informed the design of the carcass search program and 
associated trials are listed below. 

 Carcasses of a suitable range of sizes for scavenger and detectability trials are difficult to 
source and usually involve a combination of carcasses found under operating turbines and 
those found along roads and other legal sources. Note that it is illegal to source un-cleaned 
carcasses from poultry producers. 
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 For statistical reasons, it is likely to be very difficult to determine more than the grossest 
of differences in scavenging rate or detectability across the year (noting that a statistical 
review of the monitoring program will be provided in the final BBMP) and there is no 
evidence in the literature for significant differences between seasons in scavenger activity. 
Therefore, annual scavenger and detectability correction factors will be generated and 
applied. 

 It is known that detectability will be easier in short grass at the dry time of the year 
compared with in longer grass at the wet time of the year, and detectability trials will be 
scheduled accordingly to capture this variability. 

Implementation of bird and bat monitoring programs in Australia is still developing (since 1998), 
and the techniques described here are based on lessons from several such programs already 
implemented (e.g. Hull et al. 2013), knowledge of experimental design and statistical analysis, and 
recent feedback from the regulatory authorities. 

After two years of mortality monitoring, a detailed report will be prepared reviewing the mortality 
detection program and providing recommendations for the future in response to any confirmed 
issues – see Section 6.2 for reporting requirements.  This will be reviewed with the regulator to 
determine how the monitoring program will continue in a manner that responds to any confirmed 
significant impacts on EPBC Act listed species.  This provides an opportunity to focus future 
monitoring on key impacts detected in the initial two years of carcass searches. 

4.2.1. Turbine selection 

The Project comprises up to 55 turbines. These turbines will be progressively commissioned over 
a 6 to 12-month period. 

Once the project is fully commissioned, 50% of the turbines will be searched monthly, totalling at 
least 28 turbines.  

The random selection of the 28 turbines to be included in the search will be made prior to the 
commencement of the first search and they will remain the same for the duration of carcass 
monitoring to reduce sampling error, enabling a more accurate estimate of bird and bat mortality 
rates. 

4.2.2. Search protocol 

All searches will be undertaken by qualified ecologists or personnel trained in carcass searches 
and regularly assessed by the supervising ecologist. 

The search area beneath each turbine has been determined as the area to find bats and bird 
carcasses with turbines of this size (Hull & Muir 2010). Based on applying the Hull and Muir model 
to the Lotus Creek Wind Farm turbine model, 95% of bat carcasses are expected to be found within 
74m of the turbine, and carcasses of medium to large birds are expected to be reasonably evenly 
distributed out to 122m. Carcasses of very large birds (Wedge-tailed Eagle) may be found a little 
further out, but 95% are expected to be within 130m of the turbine. 

Given this evidence, inner and outer circular search zones have been designated. The inner zone 
targets the detection of carcasses of bats and small to medium and large sized birds. In the inner 
zone, a circle is formed with a 70m radius from the turbine and transects are spaced every 6m 
(Figure 3). The outer zone will comprise the zone between the 70m and 130m radius circles. 
Although they may be recorded in the inner zone, the outer zone will ensure the adequate detection 
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of carcasses of medium to larger sized birds, which can fall further away from turbines. Search 
transects in the outer zone are spaced at 12m and carried out from the edge of the inner zone out 
to the edge of the outer zone.  

Given that the defined transect spacing and total search area are based on experience and 
evidence from previous studies (Arnett et al. 2005, Hull and Muir 2010) they are ample to detect 
the EPBC Act listed bat and the bird species listed in the project approval. 

All selected turbines once operational will be searched once per month. A second follow-up search, 
a ‘pulse search’ will be undertaken to 70m once a month within several days of the first search to 
detect additional mortality of small to medium sized bats and birds. As bat and small bird carcasses 
persist for a shorter time than larger carcasses, the pulse search ensures the rate at which 
carcasses strike turbines are more accurately determined. The order of turbines searched will be 
randomised between searches. Each search and carcasses found will be documented in the form 
provided at Appendix 1. 

Searching with dogs 

Trained dogs could also be used to undertake the carcass searches.  However, this will depend 
upon the availability of trained dogs and dog handlers familiar with the territory and with the 
appropriate skills to undertake the searches. The suitability of using trained dogs will be 
determined by the ecologist.  

Although trained dogs may have a better rate of detection, this factor can be corrected in the 
searcher efficiency trials outlined below (Section 4.2.6). The land holder may also prefer that dogs 
not be used at certain times of the year, depending on land use. 

If dogs are used for the searches, a suitable method will be developed in conjunction with their 
handler. This will generally involve the dogs working on a transect line from downwind to upwind. 
The methodology will be detailed in an updated BBMP following EPBC Act approval and further 
detailed project design. 

Figure 2: Inner and outer carcass search zones underneath the turbines 
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Subject to topography, ground conditions and workplace health and safety considerations, it may 
be necessary to adjust the search area under turbines to avoid injury risks to personnel and dogs.  
As a minimum, the cleared, level hard stand and access track within the search areas will be 
thoroughly searched should the foregoing search protocol prove impractical and./or unsafe to 
implement.  If this occurs, consideration will be given to increasing the number of turbines 
searched to restore the accuracy of impact estimates. 

4.2.3. Carcass detection protocol (operation phase) 

If a carcass is detected (a ‘find’) the following variables will be recorded in the Carcass Search Data 
Sheet (see Appendix 1): 

 Position of carcass in relation to the turbine i.e. distance in metres and compass bearing of the 
carcass from the base of the turbine; 

 Substrate and vegetation; 

 Species, age, number, sex (if possible), signs of injury and estimated date of strike; 

 Weather (including recent extreme weather events, if any), visibility, maintenance of the turbine 
and any other factors that may affect carcass discovery; and 

 If the species is not able to be immediately identified (e.g. an incidental find, and there is not 
an ecologist on site), photographs must be provided to the qualified ecologist immediately for 
identification purposes. The ecologist must reply within 2 business days, for the possible 
reporting of an impact trigger. If carcass identification is not possible, samples will be sent for 
DNA Analysis. 

The carcass will be handled according to standard procedures, as follows: 

 The carcass will be removed from the turbine site to avoid re-counting; 

 The carcass will be handled by personnel wearing rubber gloves, packed into a plastic bag, 
wrapped in a sheet of newspaper then placed in a second plastic bag; 

70m 

130m 

Transects 
6m apart 

INNER 
SEARCH 

ZONE 

OUTER 
SEARCH 

ZONE 

Transects 
12m apart 
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 The carcass will be clearly labelled by including a copy of its completed Carcass Search Data 
Sheet in the second plastic bag to ensure that its origin can be traced later, if required; and 

 The double-bagged and wrapped carcass will be transferred to an on-site freezer (at the Project 
site office) for storage. The carcass will be available for a second opinion on the species identity, 
if necessary, and for use in scavenger and detectability trials (Sections 4.2.5 and 4.2.6). The 
freezer will only be used for holding carcasses and not for other uses. 

The monitoring program will need to occur under a Nature Conservation Act 1992 (Qld) authority 
(Scientific Purposes Permit) and this permit will be obtained before the implementation of this 
BBMP starts.  

4.2.4. Incidental carcass protocol 

Personnel working at the Project site may from time to time find carcasses within the Project site 
during construction, commissioning, day-to-day operations, and maintenance activities. In this 
case, the carcass will be handled according to the Carcass Detection Protocol outlined in Section 
0. All Construction and Operation personnel will be made aware of this carcass handling protocol 
as part of their Site training and induction. 

A Carcass Search Data Sheet (Appendix 1) will be completed for each incidental carcass found 
(whether removed or not).  

This Incidental Carcass Protocol is valid for the life of the Project. 

4.2.5. Scavenger rates and trials 

It will be important to ascertain the rate at which carcasses are removed by scavengers. This can 
be used to develop a ‘correction factor’ that informs the estimate of the Project’s impacts on birds 
and bats (mortality rate). Scavengers can include ground-based animals, such as foxes and rats 
(more likely to detect carcasses by scent), as well as aerial scavengers such as birds of prey and 
ravens (more likely to detect them visually). The scavenger trials described below are designed to 
ascertain the scavenging rate, usually expressed as the average carcass duration in the field. 

An intact carcass will be defined as a carcass that does not appear to have been scavenged by a 
vertebrate scavenger. A partially eaten carcass will be any skeletal or flesh remains found. Feather 
and fur spots will be defined by their presence and the absence of any other remains (a feather 
spot being a cluster of five or more feathers). Intact or partial carcasses and feather/fur spots will 
all be recorded as a ‘find’. However, the scavenger correction factor will not be applied to fur and 
feather spots as these most likely represent the remains of carcasses after they have been 
scavenged and not to do so would significantly bias mortality estimates upwards. 

Scavenger trials will be undertaken twice per year during the first two years of monitoring. The 
objective of having two trials is to account for different vegetation conditions, so one will be held 
when the grass is long and one when the grass is short. The two periods for scavenger trials are 
shown in Table 6. 

Each scavenger trial will be undertaken by a trained person as detailed in Section 7 to determine 
the rate of loss by scavengers. The search area for scavenger trials will be limited to 70m from the 
base of the turbine (the inner search zone) and will be located at the previously randomly selected 
operating turbines that are searched on a regular basis.  
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Table 6: Timing for scavenger trials 

Vegetation condition Time period 

Short grass Dry season (September/October) 

Long grass Wet season (March/April) 

To identify potentially different scavenging rates, three categories of carcass will be used (Table 
7). Based on current mortality estimation requirements, every endeavour will be made to find all 
carcasses of each category. Improvements on this method would require an impractical and 
unlikely availability of required carcass numbers, and do not lead to a commensurate improvement 
in the statistical power of estimates (noting that a statistical review of the monitoring program will 
be provided in the final BBMP). In addition, if insufficient large birds (raptor size) can be sourced, 
the data will be substituted with data from previous grouped studies undertaken on other wind 
farms. 

For each scavenger trial thirty carcasses in total will be randomly placed under different turbines. 
This will represent a minimum of 10 carcasses in each size class per trial (two trials per year). The 
carcasses will be checked daily for the first five days, then every two days for the following four 
days and then every three days until day 18, followed by every four days until they disappear or at 

 

Table 7: Number of replicates for each scavenger trial 

Micro-bat Medium sized birds 
Large birds  

(large raptor size) 

10 10 10 

the end of thirty days (see Table 8).  On-site personnel will be trained by qualified ecologists and 
continue this trial beyond the first five to seven days.   

Table 8: Scavenger trials search timetable  

Day 
Day 1 
Day 2 
Day 3 
Day 4 
Day 5 
Day 7 
Day 9 

Day 12 
Day 15 
Day 18 
Day 22 
Day 26 
Day 30 
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In addition, a second methodology will be trialled at Lotus Creek Wind Farm. This will involve the 
installation of infrared motion detector cameras within 1-2 metres of the trial carcass. The infrared 
camera will remain in the field for 5 days when it will be first checked. Then it will be retrieved by 
day 30 if the carcass still remains. The images will be downloaded and analysed. A potential 
limitation of this method includes disturbance associated with installation of the camera and 
creation of perches for birds from the poles holding the camera in place. Thus, this will be a trial 
and results will be included in the annual reports.  

Additional information on scavenger trials is provided below. 

 The timing of searches is based on experience and regulatory approval at several other 
wind farms where scavenger trials have been undertaken that show almost all carcasses 
have been scavenged within ten days. More frequent monitoring than that proposed herein 
will not significantly affect the estimated scavenging rate or impact on mortality estimates. 

 A mix of carcass sizes (if available) will be obtained for use in the scavenger trials. Where 
carcasses of a species of concern cannot be found, a similar-sized and coloured substitute 
(i.e. other carcass type) will be used to reduce bias by visual predators. All substitutes will 
be approved by DAWE prior to use in trials. 

 Latex gloves will always be worn while handling carcasses to minimise contact with human 
scent, which may alter predator responses around carrion and to minimise disease risk to 
the handler. 

 At each trial site, one carcass (or more) will be placed randomly within the 70m search 
area. Carcasses will be thrown in the air and allowed to land on the ground to simulate at 
least some of the fall and allow for ruffling of fur or feathers. 

 Carcasses used in the trials will have their coordinates recorded to ensure that they are 
not confused with an actual fatality found under a turbine during the trial searches. 

 Notes will be taken on evidence remaining at sites where carcasses have been scavenged 
(e.g. scavenger scats, bones, feathers, animal parts and type of scavenging if visible, such 
as tearing, pecking, complete removal of carcass, partial removal of carcass, bird or 
mammal predator evidence). 

 Notes will be taken on the state of remaining carcasses in each search. 

Conducting two scavenger trials at seasonally different times is designed to account for occasional 
seasonal changes in carrion use by some scavenger species. Previous studies have found that Red 
Foxes are reliant on rabbits and carrion in agricultural and forested areas (e.g. Brunner et al. 1975, 
Catling 1988, Molsher et al. 2000). Feral cats show uniform use of carrion throughout the year, 
whereas fox prey type is dependent on availability (Catling 1988). Catling (1988) found that foxes 
ate more carrion in winter/spring compared with summer/autumn, when they fed on adult rabbits. 
However, Molsher et al. (2000) found that there was no overall significant difference between 
seasons for carrion use by foxes. Seasonal differences only occurred in other prey types (not 
carrion), such as dead young stock, invertebrates and reptiles, as these are only available at 
certain times of the year. Given these uncertainties, conducting two scavenger trials at seasonally 
different times is considered appropriate. 
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Scavenger trials for large raptors will only be conducted once per year due to lack of availability of 
suitable carcasses for a technically sound trial. Experience from other wind farms indicates a low 
level of scavenging of these carcases and a high level of detectability that is consistent across the 
year during all seasons as larger carcasses are easier to find in long vegetation. 

The scavenger trial design is a necessary compromise between high numbers of trials and 
practicality whilst ensuring a statistically-valid trial design without altering either the behaviour of 
scavengers or the number of birds that may collide with turbines. The statistical issues associated 
with this trial will be discussed further in a statistical review that will be provided in the final BBMP.  
The second-year report will provide the first estimate based on real, site-specific data, of the 
precision of the estimates of the various parameters required to estimate mortality rate, including 
scavenging rate and searcher efficiency (see below). 

4.2.6. Detectability (searcher efficiency) trials 

The best use of available carcasses is to conduct the detectability trials concurrently with the 
scavenger trials during the first day of placing the carcasses. As humans are reliant on visual cues 
to determine carcass location, the two seasonal visibility categories of low and high grass cover 
(dry and wet season) will be compared.  Two trials per year in the wet and dry season will be 
undertaken for the first two years of monitoring. 

To account for searcher variability in detecting carcasses, only personnel who have carried out 
monthly searches at the Project site will be involved in the detectability (searcher efficiency) trials. 
Detection efficiency (percentage of carcasses detected by each searcher) will then be incorporated 
into later analyses that derive mortality estimates. The number of carcasses to be employed in 
each trial is detailed in Table 9 and explained below. The carcass controller (a person not involved 
in monthly carcass searches) will throw each carcass into the air and allow it to land on the ground 
to simulate at least some of the fall and the potential ruffling of fur and feathers. The searchers 
will not be aware of timing of this trial. Even if searchers become aware of the trial, for example 
due to an increased number of carcasses, this would not impact on the searcher efficiency results 
as searches will be undertaken in the same manner. The carcass controller will note the placement 
of carcasses (via GPS) and is free to decide where and how many are deployed under each turbine. 
However, all carcasses will be located within the inner 70m search zone. 

Table 9: Number of replicates per season for detectability trials 

Season Micro-bat Medium sized birds 
Large birds  

(large raptor size) 

Wet season - Long 
grass / vegetated 

10 10 10 

Dry season - Short 
grass 

10 10 10 

Analysis of past trials from other wind farms (noting that a statistical review of the monitoring 
program will be provided in the final BBMP) indicates that there is a large confidence interval on 
the estimate of searcher efficiency, even for a high number of trials (plus or minus ten percent 
even with 50 replicates). This means that only relatively large seasonal changes in detection (~20- 
30% or more) will be resolvable from normal background variation. Sampling will be undertaken 
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during the two periods that represent the greatest change in vegetation cover (therefore visibility) 
over two years. Statistical confidence analysis indicates that this will result in a reasonably precise 
detectability estimate after one year, and optimal precision after two.  Statistical issues arising 
from the practical limitations to which the trial design responds will be provided in the final BBMP. 

Any substitute carcasses for these trials will be of both similar size, colour and form to the species 
being represented or species of concern (e.g. brown mice rather than birds should be substituted 
for bats as birds do not have the same body shape, colour and appearance). 

After a minimum two years of detectability trials the need and frequency of further detectability 
trials will be reviewed by the suitably qualified ecologist in the second annual report.  If deemed 
necessary because scavenger and detectability trials are showing a significand directional trend, 
the BBMP will be amended to require the continuation of these trials. 

4.2.7. Analysis of results and mortality estimation 

The results of the carcass searches will be analysed to provide information on: 

 The species, number, age and sex (if possible) of birds and bats being struck by the turbine 
blades; 

 Results of scavenger and detectability trials;  

 Separate estimated annual mortality rates for all birds and all bats (and for particular species, 
if required) including an estimate of the number of carcasses per turbine per year; and 

 Any detected spatial or temporal variation in the number of bird and bat strikes. 

The search results will be detailed in the first annual report. In addition to cumulative search 
results, the analysis and mortality estimates will be detailed in the second annual report. The latter 
will also identify if further investigations or mitigation measures are required.  

The statistical design and analytical models proposed to be used will be described and discussed 
in detail in a statistical appendix in the final BBMP. 

4.2.8. Injured bird and bat handling protocol 

All on-site staff and monitoring personnel will be advised of the correct procedure for assisting 
injured wildlife. Construction and Operations personnel who find injured wildlife will be required to 
report the find to the Project’s Responsible Officer, who will organise recovery of, and treatment 
for the animal. If safe to do so, place the animal immediately into a dark place e.g. box or cloth bag 
for transfer to the nearest wildlife carer or veterinarian. 

All persons who handle injured or dead animals must wear gloves and understand the applicable 
OH&S requirements. Special care4 will be taken to avoid bat borne viruses (i.e. Australian Bat 
Lyssavirus and Hendra Virus), including that only people with appropriate vaccinations will handle 
bats (living or deceased).  

 

 

4   Queensland Government: Bats and Human Health 
http://conditions.health.qld.gov.au/HealthCondition/media/pdf/14/33/14/bats-and-human-
health-v8 accessed 11/01/22 
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Contact details of local veterinary staff and wildlife carers are provided in Table 10 to ensure that 
if injured wildlife is found and cannot readily be released back to the wild, they are treated 
accordingly and in a timely manner. 

Table 10: Vet and wildlife carer details for the local region 

Name Phone Location/Address Bats (Y/N?) 

Wildlife Rockhampton  0429 GO WILD 
(0429 469 453) 

PO Box 2066 Wandal 
QLD 4700 

Yes 

RSPCA 1300 ANIMAL  

(1300 264 625) 

391 Yaamba Rd, North 
Rockhampton QLD 4701 

Yes 

Rockhampton Vet Clinic QLD (07) 4928 4266 Dean St, Frenchville 
QLD 4701  

No 

Rockhampton Wildlife Rescue 
Association Inc 

0437 556 744 North Rockhampton 
QLD 4701 

Yes 

Alma Street Veterinary Hospital (07) 4922 8138 67 Alma St, Rockhampton 
QLD 4700 

No 

This Injured Bird and Bat Protocol is valid for two years after commissioning and will be reviewed 
after this time frame.  If it requires change this will be included in an amended BBMP. 
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5. Adaptive Management 
The purpose of this adaptive management framework is to ensure environmental outcomes are 
achieved.  To this end, there are linkages between: 

 environmental outcomes; 

 implementation of mitigation and management measures; 

 monitoring, reporting and investigations; and 

 implementation of corrective actions to ensure environmental outcomes will be achieved. 

The detection of a carcass of an EPBC Act listed threatened and/or migratory bird or bat species 
will represent an impact trigger for further investigation and the identification and implementation 
of mitigation measures designed to ensure environmental outcomes are achieved. 

If an impact trigger occurs, the adaptive management framework will be triggered and the decision-
making framework outlined below and in Table 11 will be followed.  If another EPBC Act listed 
threatened and/or migratory bird or bat species carcass be detected or should BUS indicate the 
unanticipated presence of an additional species on the site, species-specific investigations and 
mitigation measures will be implemented in consultation with the Queensland Department of 
Environment and Science (DES) and DAWE. 

 The occurrence of an impact trigger will be reported immediately to the Project’s Responsible 
Officer, who will report it to the relevant statutory planner at DES and DAWE within two 
business days of the impact trigger being detected. 

 Immediate investigation will occur by an ecologist to determine, if possible, the circumstances 
that led to the impact trigger, including confirming if the death is due to turbine blade collision 
and, if so, what risk behaviours led to the collision and whether they are continuing.  

 This investigation will aim to provide a clear understanding of the cause of the impact, 
informed by on-site investigations of the occurrence of the species on the Project site leading 
to a recommendation where possible of effective mitigation actions. 

 Following this investigation, further action is not considered necessary if the species is no 
longer in the area or displaying species-specific risk behaviour (as agreed in consultation with 
DES and DAWE). 

 If the cause of the impact trigger is not clear from the initial investigation and the species is 
found still to be in the area and displaying risk behaviour (as agreed with DES and DAWE) 
findings will be used to select the most likely effective mitigation measure from those 
indicated in Table 11.  

Any evaluation of impacts and decisions regarding mitigation measures and further investigations 
required will be undertaken in consultation with DAWE. Any required investigation, and 
recommended mitigation measures and their effectiveness will be detailed in the annual reports. 
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Table 11: Impact avoidance, trigger values, possible causes of impact and corrective actions for EPBC Act listed threatened and migratory birds. 

Species Impact Trigger Possible cause of impact Corrective action / mitigation measures 

Fork-tailed Swift 

Satin Flycatcher 

 

 

 

 

White-throated Needletail 

Three carcasses 
found under any three 
adjacent turbines in a 

two month period 
(formal search or 

incidentally) 

 

 

One carcass found 
under a turbine 

(formal search or 
incidentally) 

Fly at RSA height – turbine 
collision possible 

If an impact trigger event occurs and if death or injury is likely to have 
resulted from a collision with the turbine, an immediate investigation will be 
undertaken to determine the possible circumstances that led to the death 
or injury. 

 If cause of death is determined to the turbine blade or tower collision the 
likelihood of further occurrence will be evaluated 

 If cause of death is unable to be determined, further monitoring and 
investigation of bird behaviour on the site by the ecologist will be required 
to evaluate the likelihood of re-occurrence 

 If the trigger event was a one-off occurrence the impact would be 
insignificant and no further action would be required 

 If an ongoing risk of turbine collision is identified the carcass searches will 
be increased in frequency in parts of the site considered higher risk to the 
species (based on monitoring)  

 If impact to the species continues and/or investigation concludes a 
significant impact is likely to occur, species specific monitoring will be 
undertaken in a timely manner to identify the best mitigation measures to 
minimise the risk of significant impact continuing or occurring. Mitigation 
measures considered could be: 

o Acoustic deterrents 

o Attraction of birds away from turbines  

o Seasonal changes in cut in speeds 

o Potential shutdown effected during periods identified as being high 
risk from the trigger investigations and operational monitoring (e.g. 
times of day, migration periods, storm fronts, fog, etc.), with continued 
monitoring of behaviour to ascertain when turbine shutdown can end. 



Lotus Creek Wind Farm – Bird and Bat Management Plan Report No. 19037.1 (3.5) 

 

 

    Page | 32 

Species Impact Trigger Possible cause of impact Corrective action / mitigation measures 

Red Goshawk 

One carcass found 
under a turbine 

(formal search or 
incidentally) 

Nest site close to turbine 
(unlikely as habitat 
unsuitable) 

Foraging activity near 
turbines 

 Immediate investigation of location, extent, numbers and timing of 
Red Goshawk activity (within ten days) to identify the most effective 
mitigation measures, including whether turbine shutdown would be 
effective. 

 Where species is nesting, shut down any turbines of within 200 metres 
of nest site for remainder of breeding season (any time between April 
and December, informed by monitoring of breeding activity and 
behaviour, including flights near turbines). 

 Discourage nesting close to turbines through removing nesting 
opportunities prior to next breeding season (given known site fidelity) 
to encourage choice of a future breeding site further from turbines.  

 Minimise perching opportunities within 200m of turbines by removing 
dead branches, etc. from trees found to be used by the species.  

Squatter Pigeon (southern)  

One carcass found 
beside an access 

track or road within 
the wind farm site. 

Collision with vehicle 
(roadkill) 

(Collision with turbines 
considered unlikely as this is 
a ground-dwelling species)  

 Immediate investigation of location, extent, numbers and timing of 
Squatter Pigeon activity (within ten days) in vicinity of the incident. 

 Ensure wind farm vehicle speed limits are enforced, particularly in 
vicinity of known Squatter Pigeon territories and foraging areas. 
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6. Roles, Responsibilities and Reporting 
6.1. Roles and responsibilities 

The approval holder/project owner will be responsible for implementation of this BBMP and the 
decision-making that goes with it, with technical support provided by a qualified ecologist. 

6.1.1.  Site Manager 

The site manager is responsible to report any incidental carcass searches to the Site 
Environmental Compliance Officer. 

6.1.2.  Site Environmental Compliance Officer 

The Site Environmental Compliance Officer is responsible to contact ecological advisor, who will 
identify species, investigate any impact triggers that have occurred at the site and recommend 
mitigation measures. 

6.1.3.  Ecological Advisor 

The ecological advisor is responsible for the comprehensive implementation of the BBMP, and 
accurate and timely reporting as required in this plan. 

6.2. Reporting 

6.2.1. Annual reports 

Reports will be completed on an annual basis with monthly summary reports of carcass searches 
to be provided to the operator of the wind farm. The annual report will be provided to DES and 
DAWE. 

The first annual report will be prepared within three months of the completion of the first year of 
monitoring. This report will have, as a minimum the content described below. 

 Annual strike reports, raw strike data and strike notifications. 

 Confirmation of field research methodologies (as per this BBMP) and any difference and 
explanations for this. 

 Results of carcass searches, and detection and persistence trials. 

 Any other mortality recorded on site but not during designated carcass searches i.e. incidental 
records by site personnel; 

 Environment/meteorological conditions (monthly average temperature and rainfall for the 
monitoring period).  

 The occurrence of any impact triggers and the resulting mitigation responses and corrective 
actions. 

 Effectiveness of mitigation measures implemented in response to impact triggers and adaptive 
changes to these measures in response to evaluation of their effectiveness (if applicable).  

The second annual report will present the first full analysis of data collected and will be presented 
within three months of the end of the second year of monitoring. Matters to be addressed in the 
second annual report include those in the first year report plus the matters listed below.   

 Updated estimates of bird and bat mortality rates (per turbine per year) based on statistical 
analysis. 
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 Seasonal and annual variation in the number and composition of bird and bat strikes, where 
detectable. 

 A discussion of the results, including: 

▫ Bird risk reduction measures; 

▫ Any further recommendations for reducing mortality, if necessary; 

▫ Whether the level of mortality was unacceptable for affected listed species of birds or 
bats of concern; 

▫ Usage of the Project area by species of concern factors influencing this i.e. climatic, 
geographical and infrastructure; 

▫ Analysis of the effectiveness of the decision-making framework; and 

▫ Recommendations about further monitoring and mitigation measures in response to 
confirmed significant impacts on EPBC Act listed threatened and migratory species.. 

The content of the second-year report will be used to inform regulator discussion about whether 
monitoring in the following years should include specific risks and impacts that have been 
identified for listed species.  If these are indicated, a revised BBMP will be developed and 
implemented in consultation with DAWE. 

6.2.2. Incident notification reports 

An incident notification reports will be prepared when an EPBC Act listed threatened bird or bat 
species is struck and provided to the Site Environmental Compliance Officer, Site Manager and 
DAWE. 

6.2.3. Investigation reports 

An investigation report will be prepared detailing further investigations undertaken and 
documenting the results of investigations to design mitigation measures if an impact trigger has 
occurred. This report will be provided to the Site Environmental Compliance Officer, Site Manager 
and DAWE. 

6.2.4. Monitoring and reporting of corrective actions and mitigation measures 

Corrective actions and mitigation measures undertaken after an impact trigger has occurred will 
be documented and their effectiveness monitored by qualified ecologists and wind farm personnel 
at the site. A report will be prepared detailing the impact trigger that has occurred, further 
investigations, corrective actions undertaken in accordance with this BBMP and the outcome and 
effectiveness of these actions. This report will be provided to the Site Environmental Compliance 
Officer, Site Manager and DAWE. 

6.2.5. Audit and Review 

Annual carcass monitoring reports are subject to an independent audit by a qualified ecologist 
experienced in wind farm bird and bat impact monitoring before submission to DAWE.  
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7. Training and Personnel  
This Section outlines the personnel involved in implementing the BBMP and any training required 
for the field work and report writing. All personnel working on the requirements of the BBMP will 
be familiar with the Plan (including technical context and field methods), and site policies and 
procedures (e.g. EH&S). Lotus Creek Energy Pty Ltd will ensure that suitably qualified and trained 
people are engaged to supervise and implement the monitoring program. 

Any person undertaking searches will be trained and supervised by a qualified ecologist. The 
searcher will receive training from the supervising ecologist in the following areas: 

 Carcass detection under turbines, including transect spacing in inner and outer zones, number 
and location of turbines to search and transect search methods; 

 Equipment usage, such as GPS; 

 Data recording; 

 Carcass storage; and 

 Species identification. 

Each searcher will be subject to a minimum of three searcher efficiency trials, where possible. 

Where a scent-dog is used to search for carcasses, this will be undertaken by a single dog and 
their handler fully trained in this method.  The same dog and handler will be reasonably required 
to undertake all carcass searches for the duration of this program. 

The qualified ecologist will supervise the initial carcass search to ensure that field methods are 
being undertaken correctly and undertake an audit after the first three months to ensure that 
methods are being implemented correctly. The qualified ecologist will also be responsible for 
identifying any recorded carcasses from photographs or from specimens transferred to the on-site 
freezer after searches. 

The first searcher efficiency trial will be initiated and set up by the supervising ecologist, who will, 
if required, train a separate person (the ‘carcass controller’) to run follow-up searcher efficiency 
trials. This training will include: 

 Correct preparation and handling of trial carcasses; 

 Correct methods for the random placement of trial carcasses within a randomly selected sub-
set of the search areas; and 

 The need to place trial carcasses without the searcher knowing they are being placed. 

If a searcher is unable to undertake the monthly searches as planned (due to illness etc.) a back-
up person will be identified in advance. If a back-up person is required to undertake searches, they 
will also be trained and supervised and will participate in searcher efficiency trials. 

The scavenger trials will be set up by the supervising ecologist, with searches being undertaken by 
a trained searcher. 

Analysis of mortality data will be undertaken by the supervising ecologist with support from a 
statistician. 

Annual reports and all investigations resulting from an impact trigger (see Section 6.2.1) will be 
prepared by the supervising ecologist. 



Lotus Creek Wind Farm – Bird and Bat Management Plan Report No. 19037.1 (3.5) 

 

 

    Page | 36 

8. Glossary  

BBMP Lotus Creek Wind Farm Bird and Bat Management Plan 

Cwth Commonwealth 

DAWE (Cwth) Department of Agriculture, Water and the Environment 

DES (Qld) Department of Environment and Science 

DoEE (Cwth) Department of the Environment and Energy 

DSEWPaC 
 

DSITI 

(Cwth) Department of Science, Environment, Water, Populations and Communities 
(previously DoEE, now DAWE) 

Department of Science, Information Technology and Innovation 

EPBC (Cwth) Environment Protection and Biodiversity Conservation Act 1999 

MNES Matters of national environmental significance under the EPBC Act 
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10. Appendices 
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Appendix 1: Carcass Search Data Sheet 

LOTUS CREEK WIND FARM - BIRD AND BAT MORTALITY MONITORING PROGRAM 
CARCASS SEARCH DATA-SHEET* 

Please fill out all details above the heavy line for each site searched 
All details below the line are required if a carcass is found 

Refer to Section 0 Carcass Detection Protocol 
Do not move a carcass until the details below have been completed 

CGWF  
Date:  
Start Time:  

Finish Time:  

Turbine Number:  
Wind direction and strength in 
preceding 24 hours: 

 

Any unusual weather conditions 
in last 48 hours? 

 

 
Distance of Carcass from Tower (m):  
Bearing of Carcass from Tower (magnetic deg):  

Preliminary Species 
Identification: 

 

Photo Taken** Yes / No 
Signs of injury:  

 
 

How old is carcass estimated to 
be (tick category): 

<24 hrs 1-3 days > 3 days Other 

    

Other Notes  
(i.e. sex/age of bird) and 
substrate: 

 
 
 
 
 

Post Find Actions: 
1. Place carcass in sealable plastic bag then wrap it in newspaper and into another plastic 

bag (with copy of this sheet within) and take to freezer at site office. 
2. Contact project ecologist to confirm identification of carcass 

* One form should be completed for each carcass found 
** Please attach photo to this form 
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1. Introduction 

The Lotus Creek Wind Farm (LCWF) project (the Project) consists of 55 wind turbines and 

associated infrastructure proposed to be developed across three private lots (which together total 

48,367 hectares [ha]).  

Lotus Creek Wind Farm Pty Ltd are the proponent for the Project and hold a lease area of 

7,274.28 ha, which encompasses the Development Footprint (399.1 ha).  

This Draft Offset Management Strategy (OMS) is required for assessment under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC) as part of the preliminary 

documentation (2020/8867) in order to address significant residual impacts on Matters of National 

Environmental Significance (MNES). 

Following the avoidance and mitigation measures proposed by Lotus Creek Wind Farm Pty Ltd 

(NGH 2022), it was determined that residual significant impacts are likely to occur for two MNES - 

Koala habitat and Greater Glider habitat.  

Direct environmental offsets (offsets) are proposed to compensate for these unavoidable impacts. 

Direct offsets are those actions that provide a measurable conservation gain for an impacted 

protected matter (e.g., through securing and managing another area of habitat for the same 

protected matter) and are an essential component of a suitable offset package.  

1.1 Summary of proposed offset 

The offset approach for the Project has been proposed to meet the requirements of the EPBC Act 
Environmental Offsets Policy (EPBC EOP) (DSEWPC, 2012). 

The Project is considered likely to result in significant residual impacts to 341.36 hectares (ha) of 

Koala habitat and 45.2 ha of Greater Glider habitat. The Project will therefore deliver a direct offset 

which provides an overall conservation gain for Koala and Greater Glider. 

As Koala and Greater Glider share similar habitat requirements, the Greater Glider habitat offset 

will be co-located within the offset proposed for Koala, where that key habitat requirements for 

Greater Glider (i.e., mixed eucalypt woodland with large, live hollow bearing trees) are present. 

Table 1-1 below summarises the direct offsets and target condition score for the Project.  

Table 1-1 Summary of biodiversity offsets proposed for Lotus Creek Wind Farm 

Value Impact area (ha)# Offset area (ha) Condition score 

start 

Target condition 

score 

Koala habitat 341.36 1,500 9 10 

Greater Glider 

habitat 

45.2 214 9 10 
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1.2 Background 

1.2.1 Project location 

The Project lease area encompasses three leasehold lots, located approximately 175 km north-

west of Rockhampton, between the township of Saint Lawrence on the central Queensland coast 

and the locality of Lotus Creek to the west, within the Isaac Regional Council local government 

area (Figure 1-1). The region is dominated by agricultural activities (primarily beef cattle 

production). 

The Connors Range runs south-east to north-west with elevations ranging from 400 to 550 m 

above sea level, with the highest areas generally in the southeast. The lowest elevations at the site 

(in the east) are 200 m. Glencoe State Forest abuts the east of the northern section of the Site 

Boundary on the Collaroy Killarney Road. Road infrastructure within the area includes St Lawrence 

Croydon Road, Collaroy Killarney Road, Collaroy and Marlborough-Sarina Road. The wind farm 

lease area (containing the Development Footprint) is located over the Lot on Plan numbers: 

• Lot 4 KL210 

• Lot 3161 PH378 

• Lot 799 PH391. 

The key areas referred to are: 

1. Site Boundary – The Site Boundary encompasses three leasehold lots (Lot 4 KL210, Lot 

3161 PH378, Lot 799 PH391) in which the Development Footprint is contained.  

2. Development Footprint- is the footprint in which the wind farm and all its associated 

infrastructure will be located. It is the maximum possible impact area, in order to 

accommodate future modifications to layout at the detailed design stage. It covers a total 

area of 399.1 ha.  

3. Lease Area - The lease area is the 7,274.28 ha in which Epuron has land access 

agreements with landholders.  

1.2.2 Project description 

The Project would comprise of the installation of up to 55 wind turbines with an upper capacity of 

450MW that would supply electricity to the national electricity grid. Key infrastructure components 

include: 

• wind turbines and hardstand infrastructure 

• permanent and temporary wind monitoring masts 

• battery energy storage 

• substations and switchyard 

• telecommunication towers 

• site offices, workshops, warehouses, staff amenities 

• gravel-capped roads 

• permanent site entries 

• underground power and communication cables 

• medium and high voltage overhead powerlines 

• new fencing with grids and gates 

• temporary facilities including construction compounds, laydown and stockpile areas, site 

entrances and accommodation construction camp 
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• mobile concrete batching plant and rock crushing facilities. 

Project construction 

Construction activities are expected to commence in 2022 subject to approvals and commercial 

considerations. The construction phase would last for a period of approximately 24 months, with 

between 250 -350 staff employed during the peak construction period. Local staff, contractors and 

manufacturers would be utilised wherever possible, subject to suitable qualifications and 

commercial terms. 

Construction activities will broadly consist of: 

• Site establishment and preparation, including access roads 

• Turbine installation using large mobile cranes 

• Permanent meteorological mast installation 

• Medium voltage underground cabling interconnecting wind turbine sites 

• Construction of substation and control room 

• Connection of the wind farm to the existing 275 kV overhead powerline 

• Testing and commissioning of the wind farm. 

Procedures and management plans for all construction activities would be included in a 

construction environmental management plan (CEMP) that will be prepared for the site prior to any 

works commencing. 

Project operation and maintenance 

Lotus Creek Wind Farm is expected to have an operational life of 30 years. 

Operational activities would include the following: 

• Monitoring and control of the wind farm. This would be undertaken both by on-site 

personnel and via a remote-control system accessed from a central off-site facility 

and providing real time and historical performance information.   

• Maintenance activities. General repair and maintenance of all wind farm infrastructure 

as well as roads, drainage, grass and fences. This would also include occasionally 

responding to faults in the equipment which would be identified through alarms on the 

monitoring system. 

Night lighting at the site would be minimal and would be for security purposes only. Procedures 

and management plans for all operational activities would be included in an Operational 

Environmental Management Plan (OEMP) that would be prepared for the site prior to 

commissioning. 

Lotus Creek Wind farm would employ approximately 15 staff members during the operations 

period and would utilise local commercial entities (nearby quarry, local water suppliers and 

subcontractors) as required.  

The following services would be available at the wind farm site during operation phase: 

• Water – a rainwater tank would be incorporated into the control room design and 

town water may be connected for control room facilities.  If water is required for 

cleaning or other maintenance activities, it would be trucked to site by a commercial 

operator. 
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• Telecommunications – mobile phones will be used and a landline connection may be 

established in the control room. 

• Sewer – an on-site effluent disposal system would be connected to the control room. 

• Electricity – electricity would be provided by the wind farm development and the 

control room may also be connected to mains electricity.  

Decommissioning 

At the end of the operational phase the wind farm would either be decommissioned or repowered 

with new equipment.  

In the event of decommissioning, all above ground infrastructure would be removed from the site 

and a rehabilitation plan would be implemented to reinstate habitat and return the land to its pre- 

development condition. Redundant infrastructure would be recycled or otherwise disposed of at 

approved facilities. Any ground disturbance resulting from the operation and/or infrastructure 

removal stage would be rectified and the topsoil of disturbed areas would be re-seeded as per the 

rehabilitation plan. 

If continued operation of the wind farm is the preferred option, a development application would be 

submitted at that time. It is likely that much of the infrastructure present at the site would be 

retained and incorporated into the new proposal. 

1.3 Project approval process 

Under the EPBC Act, actions that may have a significant impact on MNES are referred to the 

environment minister and, if they are considered to be a ‘controlled action’, undergo environmental 

assessment in accordance with the EPBC Act. Following the assessment process the minister will 

decide whether to approve the action and if so, what conditions the Proponent must meet in order 

to proceed with the Project. 

Ecological surveys and a desktop assessment have been undertaken to determine MNES which 

could potentially be impacted by the Project. An EPBC referral for Lotus Creek Wind Farm was 

submitted in December 2020. The referral (2020/8867) was determined to be a controlled action by 

the DAWE, to be assessed by preliminary documentation.  

The NGH Preliminary Documentation 2020/8867 Report for Lotus Creek Wind Farm (NGH, 2022) 

provides a likelihood of occurrence and likelihood of impact for each MNES potentially occurring 

within the Development Footprint. A significant residual impact assessment was undertaken for 

species likely to occur in the region and/or that have habitat within the Development Footprint. A 

summary of the assessment is shown in Appendix A.  

NGH (2022) concluded that there will be significant residual impacts to Greater Glider and Koala 

as a result of the Project. 

1.4 Project offset requirements 

Impacts to MNES that cannot be fully mitigated and will have a significant residual impact may 

require environmental offsets (‘offsets’). Offsets are required to be delivered in accordance with the 

EPBC EOP (DSEWPC, 2012), which outlines the Australian Government’s approach to the use of 

offsets under the EPBC Act. Offsets, either direct or indirect, are defined as measures that 

compensate for the residual adverse impacts of an action on the environment.  
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In accordance with the EPBC EOP, avoidance and mitigation measures are the primary strategies 

for managing any potential significant impact of a proposed action. An ‘Avoid, Mitigate, Offset’ 

framework has been applied to the wind farm design and development and significant design 

changes have been made to avoid MNES habitat, all of which are discussed in NGH (2022).  

Offsets do not reduce the likely impacts of a proposed action, but instead compensate for any 

significant residual impact. Where significant residual impacts are found to occur to MNES, as is 

the case for LCWF, environmental offsets are required which can include direct and indirect 

offsets. Offsets should align with conservation priorities for the impacted MNES and result in a 

conservation gain for the species.  

The Project impacts will not exceed the total impact area provided in Table 1-2 (without further 

approval). Where possible the Project will aim to reduce the impact and any reductions will be 

accounted for in the final offset calculators prepared as part of the offset package for submission to 

DAWE.  

Table 1-2 Total area of impact for Koala and Greater Glider Habitat. 

Value Habitat in Development Footprint (ha) 

Koala habitat 341.36 

Greater Glider habitat 45.2 
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2. Identifying potential offset areas 

2.1 Koala 

The Koala is a leaf-eating specialist that feeds primarily during dawn, dusk or night. Its diet is 

restricted mainly to foliage of Eucalyptus spp.; however, it may also consume foliage of related 

genera, including Corymbia spp., Angophora spp.  and Lophostemon spp. The Koala may, at 

times, supplement its diet with other species, including Leptospermum spp. and Melaleuca spp. 

(DoE, 2022).  Koala habitat can be broadly defined as any forest or woodland containing species 

that are known Koala food trees, or shrubland with emergent food trees. The distribution of this 

habitat is largely influenced by land elevation, annual temperature and rainfall patterns, soil types 

and the resultant soil moisture availability and fertility. Preferred food and shelter trees are naturally 

abundant on fertile clay soils (DoE, 2022). Ideal habitat within the Gladstone Region of the project 

include woodlands dominated by the Eucalypt species; Queensland peppermint (E. exserta), Grey 

Gum (E. major), Yellow Box (E. melliodora), Coastal Grey Box (E. moluccana), Swamp Mahogany 

(E. robusta), Forest red gum (E. tereticornis ssp. tereticornis). 

Koala was recorded at 101 locations within the Site Boundary by direct sighting or through records 

of scat (across all survey periods). Seven females were recorded with back young during the pre-

wet 2020 survey, suggesting the population is self-sustaining. The average density based on 

spotlighting transects was found to be approximately 0.07 Koalas per ha, which aligns with the  

estimated density of koalas in Central Queensland more broadly, which is thought to lie between 

0.01 to 2.5 koalas/ha (Melzer et al. 2018). 

Across all survey periods, Koala was recorded in most REs within the Site Boundary. Suitable 

Koala habitat is found across the Development Footprint in the Eucalyptus crebra woodland and 

mixed eucalypt woodland. The Lophostemon woodland may also be habitat for Koala as this is a 

preferred food tree. The majority of Koala records were in non-remnant areas, although this result 

may not indicate a preference as the non-remnant areas contained better access so were 

surveyed more intensely.  

Koalas were most commonly recorded in the following regional ecosystems (REs): 

• 8.12.7a- Corymbia citriodora +/- Eucalyptus portuensis +/- E. drepanophylla (or E. crebra) 

open forest on hill slopes and undulating plateaus, on Mesozoic to Proterozoic igneous 

rocks (only present in the Site Boundary and not within the Development Footprint) 

• 11.12.1- Eucalyptus crebra woodland on igneous rocks 

• 11.12.13- Eucalyptus crebra, Corymbia spp., E. acmenoides woodland on igneous rocks. 

Coastal hills. 

The REs used by koalas were generally dominated by the preferred food trees for koalas in Clarke-

Connors Range, which is E. crebra (Melzer et al., 2018). The majority of the proposed 

Development Footprint is mapped as two of the REs listed above which contain an abundance of 

koala food and habitat trees.  

The habitat quality in the remnant areas is mostly uniform and has little disturbance through 

weeds, clearing and grazing. Some of the non-remnant areas are more heavily grazed (and show 

the impacts of grazing such as build-up of dung, trampling, damage to trees) but nonetheless still 

contain remnant Koala habitat trees (which were observed to be used). Few signs of dogs were 

recorded in remnant areas but some signs (scat) were recorded near the cleared areas.  

A total of 341.3 ha of Koala habitat will be impacted by the Project and will require offsetting. 
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Table 2-1 Area of Koala habitat to be impacted by the Lotus Creek Wind Farm. 

RE Vegetation community Area to be 

impacted (ha) 

11.12.1 (includes small patches of 11.12.2 

and Lophostemon woodland) 

Eucalyptus crebra woodland 292.56 

11.12.13 Mixed eucalypt woodland 48.75 

 Total 341.3 

There is approximately 270,882 ha of habitat suitable for Koala (eucalypt dominated woodlands) 

within 30 km of the Development Footprint, of which 47,847 ha is within the Site Boundary (Figure 

2-1). The majority of this is on the Clarke-Connors Range, which contains a known important 

population of Koala (Melzer et al. 2018). 
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2.2 Greater Glider 

Greater Gliders inhabit woodlands open woodlands and open forests in eastern Australia (TSSC, 

2016). They have a preference for taller, montane, moist eucalypt forests with old trees and 

abundant hollows (TSSC, 2016). They favour forests with mixed eucalypt species; especially 

forests with Eucalyptus moluccana, Eucalyptus fibrosa, Corymbia citriodora, E. fibrosa and E. 
tereticornis which are their preferred food tree species (Smith et al. 2007). Home ranges typically 

1-4 ha with home ranges overlapping between individuals. Individuals will also share the same 

hollows at different times. Presence and density of Greater Gliders is related to soil fertility, 

eucalyptus tree species, disturbance history and density of suitable tree hollows (Smith et al. 

2007). The species is reliant on live, hollow bearing, large trees (greater than 50 cm diameter at 

breast height), for denning (Smith et al. 2007). Several studies have found that they rarely use 

hollows in dead trees (i.e., Smith et al. 2007).  

The majority of the Development footprint is Eucalyptus crebra woodland with a grassy 

understorey, however large patches of mixed eucalypt woodland also occur within the 

Development Footprint, especially in the eastern portion. Kavanagh (1984) found that Greater 

Glider prefer mixed eucalypt forest due to their largely folivorous diets. Mixed eucalypt woodland, 

such as that found in the Development Footprint, provides a seasonally available food source so is 

preferred over monotypic woodlands (such as Eucalyptus crebra woodland). Across all survey 

periods, the majority of records were located in remnant vegetation of three REs: 

• 8.12.7a/8.12.32/8.12.9/8.12.23/8.3.14- mosaic of woodlands dominated by Corymbia 
citriodora with patches of E. tereticornis (this community lies outside the Development 

Footprint) (this RE is not located in the Development Footprint) 

• 8.12.7c- Corymbia citriodora +/- Eucalyptus portuensis +/- E. drepanophylla (or E. crebra) 

open forest on hill slopes and undulating plateaus, on Mesozoic to Proterozoic igneous 

rocks (this community lies outside the Development Footprint) (this RE is not located in the 

Development Footprint) 

• 11.12.6a- Corymbia citriodora open forest on igneous rocks (granite). 

Only one animal was recorded in RE 11.12.1, suggesting that this RE is not their preferred habitat. 

This is supported by published research (Eyre et al. 2002; TSSC, 2016). 

With this in mind, it is likely that the mixed eucalypt woodlands (either 11.12.6a or 11.12.13) are 

the only suitable vegetation community for Greater Glider in the Development Footprint. 

The species also require abundant HBT, preferably in old, large, live trees (Eyre et al. 2002). 

Approximately 50% of HBTs recorded within the Development Footprint during the detailed habitat 

assessment were dead. Stags not used frequently by Greater Glider (Eyre et al. 2002). In southern 

Queensland, Greater Glider are thought to require 2-4 live den trees for every 2 ha of forest habitat 

(or 1-2 live den trees per ha) (Eyre et al. 2002). Fifteen patches of mixed eucalypt woodland were 

recorded with more than one live hollow bearing tree per ha, making them suitable for Greater 

Glider (Table 2-2). 
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Table 2-2 Mixed eucalypt patches containing more than one live hollow bearing tree per hectare 

(refer to NGH, 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* these patches were not surveyed but were assumed to contain the average number of live hollow bearing trees for 

mixed eucalypt woodland. 

A total of 45.2 ha of habitat for Greater Glider habitat will be impacted by the Project and will 

require offset. There is approximately 270,000 ha of potential Greater Glider woodland (eucalypt 

woodland) within 30 km of the Development Footprint and around 40,000 in the LCWF Site 

Boundary (Figure 2-2). 

Patch no. Area (ha) Live HBT per ha 

19 1.609 1.86 

44 0.503 1.99 

48 5.956 8.06 

53 3.281 3.05 

62 0.189 5.29 

73 6.71 1.19 

74 13.342 2.25 

76 2.003 18.5 

102 * 1.143 4.39 

103 * 1.794 4.39 

106 * 1.102 4.39 

107 * 0.096 4.39 

114 3.424 20.44 

132 1.31 4.39 

152 2.45 4.39 

Total 45.2 ha  
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3. Proposed Project offset areas 

Four leases are available for potential offset sites (Figure 3-1). The wind farm lease area is contained 

within three of these leases, Lot 4 KL210, Lot 3161 PH378 and Lot 799 PH391. As Lotus Creek 

Wind Farm Pty Ltd have an on-going agreement to manage the lease area (defined in Section 1.2.1), 

this portion of the Site has been excluded from consideration as a potential offset. 

The total area outside of the lease area is approximately 62,000 ha. The properties are currently 

used for agricultural purposes (grazing) but are mostly vegetated. 

Table 3-1 Potential offset lots 

Lot Plan Tenure Property Name Total size 

(ha) 

Area available 

for offset (ha) 

799 PH391 Leasehold Killarney 9,320 7,539 

3161 PH378 Leasehold Killarney 6,370 5,845.33 

4 KL210 Leasehold Croyden 57,900 26,885.3 

6 KL189 Freehold Gedda 22,168 22,194.4 

  Total available 95,758 62,464.03 

The proposed offset properties are valuable in terms of conservation for Koala and Greater Glider 

due to: 

• Close proximity to the Development Footprint so that any displaced individuals have access 

to immediate habitat. 

• All of the properties are part of one large mostly contiguous patch of vegetation, with good 

connectivity to the east and north. 

• The large populations of Greater Glider and health Koalas which are known to be present in 

parts of the proposed offset properties. 

These values align with the recovery objectives of both Koala and Greater Glider. The Koala 

objectives include (DAWE, 2014): 

• Protect and conserve large, connected areas of koala habitat, particularly large, connected 

areas that support koalas that are of sufficient size to be genetically robust or operate as a 

viable sub-population or free of disease or have a very low incidence of disease or are a 

breeding population. 

•  Maintain corridors and connective habitat that allow movement of koalas between large 

areas of habitat. 

The proposed offset properties are part of a large contiguous patch of vegetation, some of which 

lies in the Clarke-Conners range which contains an important refuge for Koala, Greater Glider, as 

well as many other native wildlife.  

The recovery objectives (taken from the Conservation Advice in lieu of a recovery plan for either 

species) include protection for areas with viable populations and retention of habitat connectivity, 

reinforcing the suitability of the proposed offset areas. 
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Further the proposed offset properties are considered favourable due to: 

• The offset areas include a combination of remnant, regrowth and non-remnant (with 

remnant trees) vegetation that will be enhanced in habitat quality and connectivity 

• LCWF has existing landowner relationships in place, maximising the opportunity to develop 

beneficial outcomes regarding land management  

• The offset areas are on freehold land which means there is a risk of future loss through 

land development or increase agricultural pressure.   

The proposed offset properties have a range of vegetation, including mixed eucalypt woodlands, 

semi-evergreen vine thicket and Brigalow. Several threatened species are known to occur in the 

proposed properties including Powerful Owl (Ninox strenua), Koala and Greater Glider. 

The eucalypt woodlands within the proposed offset properties are dominated by Koala and Greater 

Glider food tree species, including Eucalyptus crebra, E. tereticornis and Corymbia citriodora. Mixed 

eucalypt woodlands like those within the Development Footprint dominated by Corymbia citriodora, 

E. acmenoides occur in most of the proposed offset lots. Greater Glider is known to prefer mixed 

eucalypt communities.  

The semi-evergreen vine thickets and Brigalow communities are likely to be dominated by species 

which are not Koala or Greater Glider food trees, although some eucalypts may be present. Due to 

the lack of Koala and Greater Glider food trees, it is unlikely that these communities will be used 

regularly by Koala or Greater Glider and have therefore been excluded from the proposed offset 

sites. 

The REs mapped by the State as occurring within the proposed offset properties are listed in Table 

3-2. Preliminary surveys within the proposed offset properties indicates that the mapped vegetation 

communities are likely to be generally accurate. 

A total of 51,286 ha of suitable Koala habitat and 15,585 ha of Greater Glider habitat lies within the 

proposed offset properties (this includes remnant and high value regrowth). There may be small 

areas of additional Koala habitat within the unsuitable REs, as many of these areas are mosaics of 

suitable and unsuitable Koala habitat. 

Assessments of the offset areas have been based on Queensland regional ecosystem mapping, 

ground-truthing during surveys and observations of MNES during surveys. On ground surveys will 

be undertaken prior to finalisation of the offset strategy to confirm habitat quality, vegetation 

community and presence of MNES.   
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Table 3-2 Regional ecosystems present within the potential offset properties.1  

RE (dominant 

RE for mixed 

polygons) 

Short Description Suitable 

for Koala 

Suitable for 

Greater 

Glider 

Area (ha)  Total 

    Lot 3161 

PH378 

Lot 4 

KL210 

Lot 6 

KL189 

Lot 799 

PH391 

 

11.12.1 Eucalyptus crebra woodland on igneous rocks. Yes No 732.94 15,157.35 14,103.07 690.94 30,926.92 

11.12.13 
Eucalyptus crebra, Corymbia spp., E. acmenoides 
woodland on igneous rocks. Coastal hills 

Yes Yes 0 729.04 0 0 729.04 

11.12.2 
Eucalyptus melanophloia woodland on igneous 

rocks 
Yes No 24.52 1,267.25 2,846.77 15.00 4,159.67 

11.12.21 
Acacia harpophylla open forest on igneous rocks. 
Colluvial lower slopes 

No No 0 52.94 61.47 0 114.41 

11.12.4 
Semi-evergreen vine thicket and microphyll vine 

forest on igneous rocks 
No No 0 130.19 322.20 0 452.39 

11.12.6a 
Corymbia citriodora open forest on igneous rocks 

(granite) 
Yes Yes 432.21 186.29 0 37.69 656.19 

11.3.1 
Acacia harpophylla and/or Casuarina cristata open 
forest on alluvial plains 

No No 0 15.90 59.82 0 75.73 

11.3.11 Semi-evergreen vine thicket on alluvial plains No No 0 0 19.47 0 19.47 

11.3.2 Eucalyptus populnea woodland on alluvial plains Yes No 0 99.02 41.88 0 140.89 

11.3.25 
Eucalyptus tereticornis or E. camaldulensis 
woodland fringing drainage lines 

Yes Yes 6.20 710.12 360.22 0 1,076.55 

11.3.4 
Eucalyptus tereticornis and/or Eucalyptus spp. 
woodland on alluvial plains 

Yes Yes 60.05 548.17 115.43 0 723.65 

11.4.8 Eucalyptus cambageana woodland to open forest Yes No 0 82.63 0.60 0 83.23 

 
1 Note: many of the vegetation patches within the proposed offset lots are mosaics of several regional ecosystems. The areas in this table are calculated using the patches’ dominant 

RE. 
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RE (dominant 

RE for mixed 

polygons) 

Short Description Suitable 

for Koala 

Suitable for 

Greater 

Glider 

Area (ha)  Total 

with Acacia harpophylla or A. argyrodendron on 
Cainozoic clay plains 

11.5.3 

Eucalyptus populnea +/- E. melanophloia +/- 

Corymbia clarksoniana woodland on Cainozoic 

sand plains and/or remnant surfaces 

Yes No 0 0 3.26 0 3.26 

11.8.3 
Semi-evergreen vine thicket on Cainozoic igneous 

rocks 
No No 0 0 30.00 0 30.00 

11.9.1 

Acacia harpophylla-Eucalyptus cambageana 
woodland to open forest on fine-grained 
sedimentary rocks 

Yes No 0 0 19.84 0 19.84 

8.12.22 

Eucalyptus drepanophylla and/or Corymbia 
clarksoniana +/- C. erythrophloia +/- E. platyphylla 
+/- E. exserta +/- C. trachyphloia woodland on hills 
and ranges at low to moderate altitudes in drier 
areas 

Yes Yes 0 0 0 1.76 1.76 

8.12.23 

Eucalyptus moluccana woodland on elevated 

tablelands on Mesozoic to Proterozoic igneous 

rocks 

Yes No 56.67 0 0 0 56.67 

8.12.31a 

Eucalyptus resinifera and/or E. portuensis and/or 
E. acmenoides and/or Allocasuarina spp. open 
forest on moist upper slopes of ranges on 
Mesozoic to Proterozoic igneous rocks 

Yes Yes 0 0 0 830.52 830.52 

8.12.3a 

Evergreen to semi-evergreen, notophyll to 

microphyll, vine forest to vine thicket of foothills and 

uplands on Mesozoic to Proterozoic igneous rocks 

No No 0 0 0 15.60 15.60 

8.12.5a 

Eucalyptus portuensis and/or Lophostemon 

confertus and/or E. exserta and/or Corymbia 

trachyphloia and/or E. fibrosa open forest on 

Yes Yes 23.50 14.73 0 37.40 75.63 
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RE (dominant 

RE for mixed 

polygons) 

Short Description Suitable 

for Koala 

Suitable for 

Greater 

Glider 

Area (ha)  Total 

Mesozoic to Proterozoic igneous rocks 

8.12.7a 

Corymbia citriodora +/- Eucalyptus portuensis +/- 

E. drepanophylla (or E. crebra) open forest on hill 

slopes and undulating plateaus on Mesozoic to 

Proterozoic igneous rocks 

Yes Yes 2,791.58 1,523.80 0 4,901.84 9,217.23 

8.12.7c 

Corymbia citriodora +/- Eucalyptus portuensis +/- 

E. drepanophylla (or E. crebra) open forest on hill 

slopes and undulating plateaus on Mesozoic to 

Proterozoic igneous rocks 

Yes Yes 1,282.19 827.28 0 36.60 2,146.07 

8.12.9 

Eucalyptus tereticornis +/- Corymbia intermedia +/- 

Lophostemon suaveolens woodland on undulating 

uplands on Mesozoic to Proterozoic igneous rocks 

Yes Yes 188.17 39.71 0 211.04 438.92 

non-rem Cleared No No 247.29 5,500.96 4,210.35 760.82 10,719.43 

Total for Koala    5,598.04 21,185.40 17,491.07 6,762.79 51,037.30 

Total for Greater Glider# 4,783.90 4,579.15 475.65 6,056.8 15,895.56 

Total area    5,845.34 26,885.38 22,194.39 7,539.22 62,464.00 

#this habitat is included in the Koala habitat totals as there are overlaps in vegetation preferences.
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3.1 EPBC Offset calculator-habitat quality scoring 

Habitat quality scoring has applied information as outlined in the ‘EPBC Act How to use the Offsets 
Assessment Guide’ (DAWE, 2021). Habitat quality was assessed based on three categories:  

• Site Condition (score out of 4) 

• Site Context (score out of 3) 

• Species Stocking Rate (score out of 3). 

A total habitat quality score was assigned to the impact area and the potential offset sites.  

The output of the offset calculator assessments can be found in Appendix B.  

3.1.1 Koala 

There is around 51,000 ha of existing habitat which is suitable for Koala within the proposed offset 

properties. The vegetation within Lot 799 PH391 is mostly mixed eucalypt woodland and many 

Koalas were recorded in this type of vegetation. Surveys have been conducted in this proposed 

offset property in 2019 and 2020. Preliminary biocondition assessments in this property indicate that 

the vegetation is in good condition and suitable for Koala. The vegetation in this property is 

representative of the majority of the vegetation in all the offset properties proposed and has therefore 

been used to populate the calculators. 

Although the calculations were undertaken for Lot 799 PH391, similar mixed eucalypt woodland 

occurs on most of the other possible properties. Extensive areas of Eucalyptus crebra woodland on 

all the potential offset locations could also be used for offsets and would get similar scores of habitat 

quality. 

Table 3-3 EPBC Assessment guide input justification- Koala habitat in impact area and Koala offset in remnant 

vegetation in Lot 799 PH 391 (adjacent to the lease area and Glencoe State Forest).    

Factor Response Explanation 

Area to be offset 341 ha Area of Koala habitat within the Project footprint. This consists of 

Eucalyptus crebra woodland and mixed eucalypt woodland. 

Quality of the 

habitat in the 

Development 

Footprint 

9 Site condition: Habitat quality in the impact area is good. Low level grazing 

has only occurred in small areas and disturbance from cattle includes 

trampling of vegetation, weeds (mostly near cleared areas) and dung 

accumulation (mostly in cleared areas). Score 3. 

Site Context: The Development Footprint lies in a bioregional corridor and 

adjacent to the Clarke-Connors important population. Adjacent protected 

areas also make the site valuable for Koala. Score 3 

Species stocking rate: Koala are likely to occur throughout the 

Development Footprint however a much greater number of records were 

located in the north east (outside of the Development Footprint) near the 

mixed eucalypt woodlands. Koala food trees are found across the 

Development Footprint Score 3. 

Time over which 

loss is averted  

20 years The time over which loss is averted is the foreseeable timeframe (in years) 

over which changes in the level of risk to a proposed offset site can be 

considered and quantified. A timeframe of 20 years has been applied as 

this is the length of time over which active management of the property will 
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Factor Response Explanation 

be in place. This approach is consistent with the offset assessment guide. 

Start area (ha) 1,500 This is the area of mixed eucalypt woodland immediately adjacent to the 

Development Footprint in which Koalas have been recorded using 

extensively and which is not currently protected or managed for 

conservation. 

Quality of the 

habitat in the 

proposed offset 

area 

9 Site condition: Habitat quality in the proposed offset properties is good. 

Low level grazing occurs in some areas and disturbance from cattle 

includes trampling of vegetation, weeds (mostly near cleared areas) and 

dung accumulation (mostly in cleared areas). Score 3. 

Site Context: The Development Footprint lies in a bioregional corridor and 

adjacent to the Clarke-Connors important population. Adjacent protected 

areas also make the site valuable for Koala. Score 3 

Species stocking rate: Koala are likely to occur throughout the proposed 

offset property. Koalas have been recorded within the proposed offset site 

and have been recorded with young. Koala food trees are found in 

abundance in the proposed offset property. Score 3. 

The final score for this criterion will be determined following additional field 
surveys and included in the post approval OMP (see Section 4.1). 

Time to ecological 

benefit 

1 The time until ecological benefit is the estimated time (in years) that it will 

take for the habitat quality improvement of the proposed offset to be 

realised. The vegetation is already suitable for Koala, improvements such 

fire breaks, exclusion or reduction in grazing will need to take place before 

the full ecological benefit is realised. One year has been assigned for 

undertaking these tasks 

Risk of loss (%) 

without offset 

3 The risk of loss is a percentage figure that describes the chance that the 

habitat on the proposed offset site will be completely lost (i.e., no longer 

hold any value for the protected matter) over the foreseeable future (either 

the life of the offset or 20 years, whichever is shorter). The land is currently 

grazed but is mapped as remnant which protects it from major clearing so 

the risk of loss through clearing is low. Remnant vegetation is protected 

under the Vegetation Management Act 1999 (VM Act). However, the 

landowner does have the ability to clear or modify the understorey 

including regenerating Koala food trees and selectively take canopy trees 

for access track and fire protection. This type of clearing, whilst not directly 

clearing habitat, degrades habitat through weed invasion and lack of 

regeneration.  

Risk of loss (%) 

with offset 

1% The land would be protected title in perpetuity and land management 

would be undertaken as per the approved offset area management plan. 

This would significantly reduce threats to the habitat. Active land 

management will reduce threats from hot bushfires, prevent any further 

clearing of native vegetation, reduce wild dog numbers and reduce weed 

cover. Even if the property is sold the protection of the offset site from 

clearing will remain on title. Bushfire risk will still remain even with offset 

but with bushfire protections put in place, the risk is lower. The risk of loss 

with the offset has been set at 1%. 
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Factor Response Explanation 

Future quality 

without offset 

7 A habitat quality score was allocated based on the start quality of the 

habitat and the existing threatening processes that would continue to 

impact the offset site habitat without the offset being in place. As grazing 

continues weeds are likely to spread as are threats from wild dog (both key 

threatening processes for Koala). The land is not currently protected by 

significant bushfire control measures and climate change is likely to 

increase the frequency and intensity of bushfires which will significantly 

reduce both stocking rates and habitat condition. Without offset and the 

associated management activities, it is likely that the habitat score will 

reduce to a 7. 

Future quality with 

offset 

10 With the proposed management measures (removal of or significant 

reduction in grazing, increased fire protection and weed control), habitat 

quality could be improved to a 10. 

Confidence in 

result (%) 

80% This criteria describes the confidence in the ability to manage the loss and 

change the habitat quality score. To achieve a one point increase in 

habitat quality is achievable. The management measures suggested 

include: 

• Management of non-native cover 

• Removal of cattle or significant reduction in grazing intensity 

• Bushfire management measures including installation of fire 

breaks and fuel load reduction (where appropriate) 

• Increasing tree recruitment (through a reduction in cattle grazing) 

• Maintaining tree cover 

All of these management measures are practical and can be implemented 

over the course of the management timeframe. Regular monitoring will 

take place to ensure management measures are meeting performance 

objectives. 

3.1.2 Greater Glider 

There is around 15,000 ha of mixed eucalypt woodland within the proposed offset properties. The 

vegetation within Lot 799 PH391 is mostly mixed eucalypt woodland and surveys undertaken in this 

woodland suggests that it has an abundance of live hollow bearing trees which are required by this 

species. The majority of the Greater Gliders were recorded in this type of vegetation making it ideal 

for offsets. 

Table 3-4 EPBC Assessment guide input justification- Greater Glider habitat in the impact area and Greater 

Glider offset in remnant vegetation in Lot 799 PH 391 (adjacent to the lease area and Glencoe State Forest).    

Factor Response Explanation 

Area to be 

offset 

45 ha Area of Greater Glider habitat within the Development Footprint. This 

consists of mixed eucalypt woodland with an average of 4.3 live hollow 

bearing trees per ha.  

Quality of the 

habitat in the 

8 Site condition: Habitat quality for Greater Glider within the Development 

Footprint is good in those areas identified as suitable for Greater Glider. 
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Factor Response Explanation 

Project footprint Low level grazing has only occurred in small areas and disturbance from 

cattle includes trampling of vegetation, weeds (mostly near cleared areas) 

and dung accumulation (mostly in cleared areas). Hollow bearing trees are 

abundant (more than 4 live hollow bearing trees per ha) as are Greater 

Glider foraging trees. Score 3. 

Site Context: The Development Footprint lies in a bioregional corridor and 

adjacent to the Clarke-Connors Range. Adjacent protected areas also 

make the site valuable for Greater Glider as it is part of a large contiguous 

patch which is required by the species. Score 3 

Species stocking rate: Greater Glider are likely to be confined to the small 

areas of mixed eucalypt woodland with a high density of live hollow bearing 

trees. Several records of Greater Glider occur next to or within the 

Development Footprint. The majority of the records for this species though 

are in the mixed eucalypt woodlands to the east of the Development 

Footprint Score 2. 

Time over 

which loss is 

averted  

20 years The time over which loss is averted is the foreseeable timeframe (in years) 

over which changes in the level of risk to a proposed offset site can be 

considered and quantified. A timeframe of 20 years has been applied as 

this is the length of time over which active management of the property will 

be in place. This approach is consistent with the offset assessment guide. 

Start area (ha) 214 This is the area of mixed eucalypt woodland immediately adjacent to the 

Development Footprint in which Greater Gliders have been recorded using 

extensively. 

Time to 

ecological 

benefit 

1 The proposed offset sites contain hollow bearing trees and trees suitable 

for foraging already. Management measures such as bushfire management 

measures, removing or reducing grazing and weed management can be 

undertaken within one year of establishment.  

Risk of loss (%) 

without offset 

3 The risk of loss is a percentage figure that describes the chance that the 

habitat on the proposed offset site will be completely lost (i.e., no longer 

hold any value for the protected matter) over the foreseeable future (either 

the life of the offset or 20 years, whichever is shorter). The land is currently 

grazed but is mapped as remnant which protects it from major clearing so 

the risk of loss through clearing is low. Remnant vegetation is protected 

under VM Act. However, the landowner does have the ability to clear or 

modify the understorey including regenerating Greater Glider food trees 

and selectively take canopy trees (which may include hollow bearing trees) 

for access track and fire protection. This type of clearing, whilst not directly 

clearing habitat, degrades habitat through weed invasion and lack of 

regeneration.  

Risk of loss with 

offset (%) 

1% The land would be protected title in perpetuity and land management would 

be undertaken as per the approved offset area management plan. This 

would significantly reduce threats to the habitat. Active land management 

will reduce threats from hot bushfires, prevent any further clearing of native 

vegetation and reduce weed cover. Even if the property is sold the 

protection of the offset site from clearing will remain on title. Bushfire risk 

will still remain even with offset but with bushfire protections put in place, 
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Factor Response Explanation 

the risk is lower. The risk of loss with the offset has been set at 1%. 

Start quality of 

the offset 

habitat 

9 Site condition: Habitat quality for Greater Glider within the proposed offset 

property. Low level grazing has only occurred in small areas and 

disturbance from cattle includes trampling of vegetation, weeds (mostly 

near cleared areas) and dung accumulation (mostly in cleared areas). 

Hollow bearing trees are abundant (more than 4 live hollow bearing trees 

per ha) as are Greater Glider foraging trees. Score 3. 

Site Context: The Development Footprint lies in a bioregional corridor and 

adjacent to the Clarke-Connors Range. Adjacent protected areas also 

make the site valuable for Greater Glider as it is part of a large contiguous 

patch which is required by the species. Score 3 

Species stocking rate: Greater Glider are likely to be confined to the small 

areas of mixed eucalypt woodland with a high density of live hollow bearing 

trees. Many records of Greater Glider occur within the proposed offset 

areas. Score 3. 

The final score for this criterion will be determined following additional field 
surveys and included in the post approval OMP (see Section 4.1). 

Future quality 

without offset 

7 A habitat quality score was allocated based on the start quality of the 

habitat and the existing threatening processes that would continue to 

impact the offset site habitat without the offset being in place. As grazing 

continues weeds are likely to spread and regeneration of future foraging 

and denning trees is likely to continue to decline. Further, the land is not 

currently protected by significant bushfire control measures and climate 

change is likely to increase the frequency and intensity of bushfires which 

will significantly reduce both stocking rates and habitat condition. Without 

offset and the associated management activities, it is likely that the habitat 

score will reduce to a 7.   

Future quality 

with offset 

10 With the proposed management measures (removal of or significant 

reduction in grazing, increased fire protection and weed control), habitat 

quality could be improved to a 10. 

Confidence in 

result (%) 

80% This criteria describes the confidence in the ability to manage the loss and 

change the habitat quality score. To achieve a 1 point increase in habitat 

quality is achievable. The management measures suggested include: 

• Management of non-native cover 

• Removal of cattle or significant reduction in grazing intensity 

• Bushfire management measures including installation of fire breaks 

and fuel load reduction (where appropriate) 

• Increasing tree recruitment (through a reduction in cattle grazing) 

• Maintaining tree cover 

All of these management measures are practical and can be implemented 

over the course of the management timeframe. Regular monitoring will take 

place to ensure management measures are meeting performance 

objectives. 



Draft offset management strategy 

Lotus Creek Wind Farm 

NGH Pty Ltd | 21-244 - Final.V1.1  | 23 

3.1.3 Habitat quality gains 

Table 3-1 shows the anticipated habitat quality gains over the life of the offset. The main increases 

in quality will be through: 

• a reduction in weed cover  

• an increase in recruitment of Koala and Greater Glider food and shelter trees through the 

removal of or reduction in grazing intensity. 

• increase in height of Koala and Greater Glider food trees through the removal of or 

reduction in grazing intensity. 

• installation and maintenance of fire protection measures. 

Gains can be measured over time to ensure performance objectives are being met. These 

measures are preliminary only and will be finalised following field surveys. Final performance 

measures will be detailed in the OAMP. 

3.1.4 Summary of required offset areas 

Based on the calculations in Appendix A and assumptions in Section 3.1.1, 1,500 ha of Koala 

habitat will be required to offset the loss of 341.3 ha within the Development Footprint. The 

proposed offset properties contain large areas in which this could be located.  

Approximately 214 ha of Greater Glider habitat will be required to offset the loss of 45.2 ha within 

the Development Footprint. The proposed offset properties contain large areas of suitable habitat 

for this species. Surveys will be undertaken post approval to determine hollow bearing tree 

abundance and overall habitat quality in the Development Footprint and in proposed offset areas. 

This offset can be entirely within the Koala offset where sufficient mixed eucalypt woodland with a 

suitable live hollow bearing tree density is included. 
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Table 3-1 Habitat quality gains over the life of the Project offset 

Factor Start Habitat Score Year 5 Year 10 Year 15 Year 20  

Koala 9 9 

• A reduction in 

introduced weeds to 

<20% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

5% 

• Installation of 

firebreaks 

9.5 

• A reduction in 

introduced weeds to 

<15% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

10% at all monitoring 

sites 

• Increase of Koala 

foraging tree height 

to >80% of the 

benchmark 

• Maintenance of fire 

breaks 

9.5 

• A reduction in 

introduced weeds to 

<10% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

15% at all monitoring 

sites 

• Increase of Koala 

foraging tree height 

to >90% of the 

benchmark 

• Maintenance of fire 

breaks 

• 10 

• A reduction in 

introduced weeds to 

<5% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

20% at all monitoring 

sites 

• Increase of Koala 

foraging tree height 

to >95% of the 

benchmark 

• Maintenance of fire 

breaks 

Greater Glider 9 9 

• A reduction in 

introduced weeds to 

<20% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

5% 

• Installation of 

firebreaks 

9.5 

• A reduction in 

introduced weeds to 

<15% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

10% at all monitoring 

sites 

• Increase of Greater 

Glider foraging tree 

height to >80% of the 

9.5 

• A reduction in 

introduced weeds to 

<10% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

15% at all monitoring 

sites 

• Increase of Greater 

Glider foraging tree 

height to >90% of the 

10 

• A reduction in 

introduced weeds to 

<5% across all 

monitoring sites 

• Increase in 

recruitment of native 

shrubs and trees by 

20% at all monitoring 

sites 

• Increase of Greater 

Glider foraging tree 

height to >95% of the 
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Factor Start Habitat Score Year 5 Year 10 Year 15 Year 20  

benchmark 

• Maintenance of fire 

breaks 

benchmark 

• Maintenance of fire 

breaks 

benchmark 

• Maintenance of fire 

breaks 
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4. Delivery of Project offsets 

4.1 Offset approach 

LCWF is likely to be developed in a single stage. This OMS will be updated and finalised following 

EPBC Act approval of the Project, with consideration of future detailed design and will address the 

resulting development (impact) footprint, which may be less than that stated below. The final OMS 

may be structured to reflect multiple Project stages.  

It is anticipated that offsets for both Koala and Greater Glider will be direct land-based offsets.  

4.2 Offset delivery plan 

The delivery will include:  

• Post Project approval, LCWF will continue discussions with landholders and undertake 

further habitat quality assessments across the impact footprint and nominated offset areas. 

• The final total impacts will not exceed those identified (Table 1-2). If the Project identifies 

those impacts will change post approval, further approval will be gained through DAWE 

with design justification. Following detailed design, the resulting impact areas will be 

incorporated into the final OMS and OAMP. 

• Habitat quality assessments will apply the ‘Guide to determining terrestrial habitat quality – 
Methods for assessing habitat quality under the Qld Environmental Offsets Policy’ (DES 

2020). 

• Field surveys within the nominated offset areas will also determine management 

requirements taking into consideration current habitat quality, threats and existing land uses 

as they relate to each offset value. 

• A final OMS and OAMP will be submitted to DAWE for approval.  

4.3 Offset area management 

Management actions will be developed for each individual species based on their habitat 

requirements, threats and the performance objectives which need to be achieved. Management 

actions will be practical, measurable and designed to improve habitat quality and reduce threats. 

All management actions will be detailed in an OAMP after detailed surveys of the proposed offset 

properties are undertaken.  

Management actions will include: 

• removal of grazing or a reduction in grazing intensity 

• reduction in weed cover and distribution 

• bushfire management including installation and maintenance of fire breaks, fuel reduction 

burns (where appropriate) which create habitat mosaics 

The OAMP will include: 

• a description of the offset properties, their values and land use 

• the MNES values the offset will protect 

• habitat quality assessments for Koala and Greater Glider 

• a description of the starting habitat quality score and the final score 
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• management actions and objectives for each offset value 

• measurable performance outcomes for each offset value, triggers for corrective actions and 

corrective actions 

• a risk assessment 

• monitoring requirements including details on timing and duration 

• reporting requirements 

• roles and responsibilities 

4.3.1 Legal security 

Currently most of the proposed offset properties are leasehold or freehold and Epuron has existing 

relationships with the current land owners. The land on which the offsets will be located will be 

legally secured. The offset must be legally secured for the duration of the impact which usually 

means the offset properties would be legally secured in perpetuity. The following mechanisms may 

be used (DES, 2018): 

• an environmental offset protection area under the Environmental Offsets Act 2014 

• a voluntary declaration under the Vegetation Management Act 1999 

• a protected area (including a nature refuge) under the Nature Conservation Act 1992 

• another mechanism specified under the regulation, (including a statutory covenant) under 

the Land Act 1994 or Land Title Act 1994 

 

Epuron is investigating legal security options and this will be detailed in the final Offset Strategy 

post approval. 
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Appendix A Summary of the significant residual impact assessment on MNES 

Species EPBC 
Act 
Status 

Habitat Significant residual impact justification Habitat in 
the 
Development 
Footprint 
(ha) 

Significant 
Residual 
Impact 

Cycas megacarpa 
 
 

E Found in woodland and open forest, often in 
conjunction with a grassy understory. Found 
in habitat dominated by Eucalyptus crebra 
and Corymbia citriodora. 

Although suitable habitat is present within the Site Boundary, all cycad 
specimens from the Development Footprint identified by Queensland 
Herbarium (19) were confirmed to be Cycas terryana. Cycads on 
neighbouring site (Clarke Creek Wind Farm) have also been confirmed 
as C. terryana.  

0 No 

Cycas ophiolitica E Found on hills and slopes in sparse, grassy 
open forests, in association with Corymbia 
dallachiana, Eucalyptus crebra, and 
Eucalyptus tereticornis. 

Although suitable habitat is present within the Site Boundary, all cycad 
specimens from the Site Boundary identified by Queensland Herbarium 
(19) were confirmed to be Cycas terryana. Cycads on neighbouring site 
(Clarke Creek Wind Farm) have been confirmed as C. terryana. 

0 No 

Quassia 
Samadera bidwillii 

V Commonly occurs in lowland rainforest often 
with Araucaria cunninghamii or on rainforest 
margins, but also found in open forest and 
woodland adjacent to both temporary and 
permanent watercourses up to 510 m 
altitude. Commonly associated trees in the 
open forest and woodlands include spotted 
gum (Corymbia citriodora), grey gum 
(Eucalyptus propinqua), white mahogany (E. 
acmenoides), forest red gum (E. 
tereticornis), pink bloodwood (Corymbia 
intermedia), ironbark (E. siderophloia), gum 
topped box (E. moluccana), Gympie 
messmate (E. cloeziana) and broad- leaved 
ironbark (E. fibrosa) (Queensland 
Herbarium, 2012). 

Suitable habitat is within the Development Footprint but the majority of 
the Development Footprint is not the preferred habitat. Detailed 
searches across the majority of the Development Footprint did not 
record the species suggesting no large populations occur within the 
Development Footprint. 

48.75 No  

White-throated 
Needletail 
Hirundapus 
caudacutus 

V, MT Migratory aerial species, found in Australian 
Eastern states and Territories. Does not 
breed within Australia and rarely roosts on 
land. 

This species has been confirmed within the Site Boundary passing 
through during their migration. The numbers of White-throated 
Needletails passing through Lotus Creek Wind Farm is not expected to 
be great enough for collisions to impact an ecologically significant 
proportion of the population and cause decline of this species. There is 
not expected to be significant impact on the population of White-throated 
Needletails in or surrounding the Development Footprint. 

Foraging 
(aerial only) : 
399.1 
Roosting : 
48.75 

No  
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Species EPBC 
Act 
Status 

Habitat Significant residual impact justification Habitat in 
the 
Development 
Footprint 
(ha) 

Significant 
Residual 
Impact 

Fork-tailed Swift 
Apus pacificus 

MT Migratory species found over much of 
Australia. Mostly occur over dry or open 
habitats, including riparian woodlands, open 
farmlands, foraging aerially between 1m and 
300m above the ground. 

This species has been confirmed within the Site Boundary on one 
occasion. The numbers of Fork-tailed Swift passing through Lotus Creek 
Wind Farm is not expected to be great enough for collisions to impact an 
ecologically significant proportion of the population and cause decline of 
this species. There is not expected to be significant impact on the 
population of Fork-tailed Swift in or surrounding the Development 
Footprint.  

Foraging 
(aerial only) : 
399.1 
Roosting : 
341.31 

No 

Oriental Cuckoo 
Cuculus optatus 

MT Found in many wooded habitats (such as 
open and dry woodland and forest) with a 
range of understoreys from grasses to 
shrubs or heath. Sometimes found near 
clearings and in recently logged or burnt 
forests. Found in farmland with some trees, 
orchards, vineyards and urban parks and 
gardens. 

Moderate. Suitable open woodland and cleared habitat is found within 
the Site Boundary but this species is a non-breeding migrant that visits 
Australia in low numbers every year. Given the small numbers that visit 
Australia and the wide distribution of the species, its unlikely that the 
removal of habitat will impact a significant proportion of the population. 

399.1 No  

Red Goshawk 
Erythrotriorchis 
radiatus 

E Occurs in coastal and sub-coastal areas in 
wooded and forested lands of tropical and 
warm-temperate Australia. Is sparsely 
dispersed across these areas. Prefer a 
mosaic of vegetation types, a large 
population of birds as a source of food, and 
permanent water, and are often found in 
riparian habitats along or near watercourses 
or wetlands. 

This species has marginal habitat within the Development Footprint but 
requires permanent water for itself and its prey. No natural permanent 
water occurs in the Site Boundary. Small farm dams may provide some 
limited habitat for this species prey. Surveys did not record this species. 
Few records of this species occur in the region. It is unlikely that this 
species inhabits the Development Footprint. 

341.32 No 

Squatter Pigeon 
Geophaps scripta 
scripta 

V Occurs mostly in grassy woodlands and 
open forests dominated by eucalypts, 
usually with ready access to water. 

The majority of the Development Footprint is Eucalyptus crebra 
woodland. This community is dominated by Eucalyptus crebra with 
scattered Corymbia trachyphloia and Corymbia intermedia. Small 
patches of E. melanophloia dominated woodland are scattered 
throughout the E. crebra woodland. Grasses present in these 
communities consisted of Black-spear Grass (Heteropogon contortus) 
and Kangaroo Grass (Themeda triandra). Habitat assessments in this 
woodland found that grass cover is on average around 60% and the 
height of the grass is around 46 cm (mean). This suggests that the 
majority of the Eucalyptus crebra woodland has grass that is denser and 
taller than that preferred by the species. Concomitantly, the Eucalyptus 
crebra woodland is mostly on ridge tops and slopes on Land Zone 12, 
which is not the preferred Land Zone or landform for the species. Of the 

Breeding: 
32.35 
Foraging: 
16.39 

No  
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Species EPBC 
Act 
Status 

Habitat Significant residual impact justification Habitat in 
the 
Development 
Footprint 
(ha) 

Significant 
Residual 
Impact 

2,133 records of Squatter Pigeon (southern) records in Queensland only 
30 (1%) are within 11.12.1 or 11.12.2.  With these factors in mind and 
the fact that no Squatter Pigeons were recorded in this community 
during the walk through of the footprint (336 person hours of searching), 
it is unlikely that the Eucalyptus crebra woodland is habitat for Squatter 
Pigeon. 
 
Mixed eucalypt woodland occurs mostly on the eastern portion of the 
Development Footprint. It is dominated by a range of bloodwood and 
eucalypt species including Corymbia citriodora, E. crebra, E. 
acmenoides, C. trachyphloia, E. exserta, E. moluccana and E. 
tereticornis. The mid storey is sparse and is dominated by juvenile 
eucalypts and bloodwoods as well as Acacia spp., Tuckeroo 
(Cupaniopsis anacardoides), Native Cherry (Exocarpus cupressiformis) 
and Red Ash (Alphitonia excelsa). The ground storey was sparse and 
included native grasses and forbs such as Reed Grass (Arundinella 
nepalensis). Aristida latifolia, Blue Flax (Dianella caerulea), Wire Grass 
(Entolasia stricta), Themeda triandra. Cover was on average around 
36% with grass height around 37cm (mean). All of the records within the 
Site Boundary are adjacent to this vegetation community (mostly in 
cleared areas or adjacent to waterpoints). The two of the three Wildlife 
Online records within 30 km are also adjacent to this vegetation 
community (the third is in Land Zone 7 which is not present in the Site 
Boundary). Given that this community has the preferred grass cover and 
has a greater diversity of sparse native grasses, it is likely that this 
community will be habitat for Squatter Pigeon.  
Only 32.35 ha of mixed eucalypt woodland occurs within 1 km of water 
(artificial water points of SO 2 and above) and is suitable for breeding. 
An additional 16.39 ha of mixed eucalypt woodland occurs within 3 km of 
water (artificial water points of SO 2 and above) and is suitable for 
foraging. Given the widespread distribution of the species and its habitat 
and the small amount of habitat to be impacted, no significant residual 
impact is expected.  

Satin Flycatcher 
Myiagra 
cyanoleuca 

MT The Satin Flycatcher is found in tall forests, 
preferring wetter habitats such as heavily 
forested gullies, but not rainforests. 

This species has been confirmed within the Site Boundary. Habitat for 
this species occurs across the Development Footprint in the E. crebra 
woodlands, mixed eucalypt woodlands, Acacia shrublands and 
Lophostemon woodlands. This species is widespread across 
Queensland and relatively common. Some habitat will be impacted but 

352 No  
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Species EPBC 
Act 
Status 

Habitat Significant residual impact justification Habitat in 
the 
Development 
Footprint 
(ha) 

Significant 
Residual 
Impact 

very large amounts of suitable habitat will remain in the Site Boundary. 

Yakka Skink 
Egernia rugosa 

V Known to inhabit open woodland and scrub 
within Mulga and Brigalow, preferring 
cavities under and between partially buried 
logs and rocks, and abandoned animal 
burrows. 

The majority of the records of this species are south of Rockhampton in 
the south of the Brigalow Belt. The majority of the Development Footprint 
was walked by four ecologists in August 2021. Every hollow log, log pile 
and rock crevice was recorded and checked for latrines. No individuals 
or evidence of colonies was recorded. This species does not occur in the 
Land Zone (12) on which the majority of the Development Footprint is 
located and the species is generally not found in rocky habitats (which 
are dominant in the Development Footprint). One small patch (around 1 
ha) of vegetation consisting of RE 11.3.4 and 11.3.25 in the 
Development Footprint sits in Land Zone 3. The area is on the powerline 
and was not surveyed but given the species stronghold is at the 
southern end of the Brigalow Belt and there are no records within 120 
km of the Site Boundary it is unlikely that the small patch of habitat 
contains Yakka Skink. 

1.02 No 

Northern Quoll 
Dasyurus 
hallucatus 

E Found in a range of open woodland and 
open forest types preferring rocky areas.  

Northern Quoll have broad habitat requirements and occur in a wide 
range of habitats. Rocky areas with crevices and hollow logs suitable for 
Northern Quoll were recorded across the Development Footprint. All of 
the vegetation communities recorded in the Development Footprint are 
considered suitable for Northern Quoll. However, the closest recent 
record (from the past 30 years) is more than 100 km away, in a 
protected area. The closest record is from 1969, in an area that is now 
cleared. Camera traps were deployed in 29 locations across the Site 
Boundary for 228 nights and did not detect this species. Additionally, 
every rocky outcrop and hollow log within the Development Footprint 
was surveyed (except for a few small areas) for scat, with none were 
found. Given the lack of nearby records and no detection of the species 

despite considerable effort, it is unlikely that the species is present. 

399.1 No 

Greater Glider 
Petauroides volans 

V Greater Glider occurs in open woodlands 
and open forests in eastern Australia. 

The majority of the Development footprint is Eucalyptus crebra woodland 
with a grassy understorey, however large patches of mixed eucalypt 
woodland also occur within the Development Footprint, especially in the 
eastern portion. Kavanagh (2000) found that Greater Glider prefer mixed 
eucalypt forest due to their largely folivorous diets. Mixed eucalypt 
woodland, such as that found in the Development Footprint, provides a 
seasonally available food source so is preferred over monotypic 
woodlands (such as Eucalyptus crebra woodland). Across all survey 
periods, the majority of records were located in REs 

45.2 Yes 
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Species EPBC 
Act 
Status 

Habitat Significant residual impact justification Habitat in 
the 
Development 
Footprint 
(ha) 

Significant 
Residual 
Impact 

8.12.7a/8.12.32/8.12.9/8.3.14, 8.12.7c and 11.12.6. Only one animal 
was recorded in RE 11.12.1, suggesting that this RE is not their 
preferred habitat. With this in mind, it is likely that the mixed eucalypt 
woodlands are the only suitable vegetation community for Greater Glider 
in the Development Footprint. Only a small area (ground-truthed) of 
mixed eucalypt woodland was recorded within the Development 
Footprint. Some areas of mixed eucalypt woodland had no to very few 
live hollow bearing trees which are required by the species. Only 45.2 ha 
of mixed eucalypt woodland with a suitable density of live hollow bearing 
trees occurs within the Development Footprint. Given the species rapid 
decline it is possible that the Project will significantly impact Greater 
Glider in the area and mitigation measures cannot fully alleviate the 
impact resulting in a significant residual impact. 

Koala 
Phascolarctos 
cinereus 

V The Koala occurs in Eucalypt woodlands 
and forests throughout eastern Australia and 
may prefer certain Eucalypt species within 
any local or regional area. 

Across all survey periods, Koala was recorded in most REs within the 
Site Boundary. Suitable Koala habitat is found across the Development 
Footprint in the Eucalyptus crebra woodland and mixed eucalypt 
woodland. The majority of Koala records were in non-remnant areas. 
Koalas were most commonly recorded in 8.12.7, 11.12.1 and 11.12.13.  
The Koala habitat assessment tool determined the habitat to be critical 
to the survival of the species.The loss of 341.3 ha of Koala habitat is 
significant given the species rapid decline. Mitigation measures 
proposed cannot fully alleviate the impact resulting in a significant 
residual impact . 

341.3 Yes  
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Appendix B Preliminary offset calculator results 

B.1 Koala 

  



Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units

Information 
source

Attribute 
relevant 
to case?

Units Proposed offset Raw gain
Confidence in 

result (%)
Adjusted 

gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total)
Information 

source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-10)

Future quality 
without offset 
(scale of 0-10)

Future quality 
with offset 

(scale of 0-10)

341 Hectares
Risk of loss 
(%) without 

offset
3%

Risk of loss 
(%) with 

offset
5%

9 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

2134.0

Future area 
with offset 
(adjusted 
hectares)

2090.0

306.90
Adjusted 
hectares

Time until 
ecological 

benefit
1

Start quality 
(scale of 0-10)

9
Future quality 
without offset 
(scale of 0-10)

8
Future quality 

with offset 
(scale of 0-10)

10 2.00 80% 1.60 1.60

Attribute 
relevant to 

case?
Description Units

Information 
source

Attribute 
relevant 
to case?

Units Proposed offset Raw gain
Confidence in 

result (%)
Adjusted 

gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total)
Information 

source

No No

306.94 100.01%

0

Protected matter attributes

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact offset Direct offset adequate?

S
um

m
ar

y

Area of habitat 306.9 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start value
Time horizon 

(years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes Koala

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares

1500 100.01% Yes306.94

Threatened species habitat

O
ff

se
t 

ca
lc

ul
at

or

Total 
quantum of 

impact

Protected matter attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012

For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Koala

Vulnerable

0.2%

Im
p

ac
t 

ca
lc

u
la

to
r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but no 
change in extent

Net present value 
(adjusted hectares)

Time horizon 
(years)

Key to Cell Colours

Future area and 
quality without offset

Area of community

Yes 306.90

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

-44.00 80% -35.20

Net present value 

-33.82

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

2200
Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($)
Other compensatory 

measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00
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B.2 Greater Glider 
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Matter of National Environmental Significance

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw gain Confidence in 
result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

Risk of loss 
(%) without 

offset

Risk of loss 
(%) with 

offset

Future area 
without offset 

(adjusted 
hectares)

0.0

Future area 
with offset 
(adjusted 
hectares)

0.0

0.00
Time until 
ecological 

benefit

Start quality 
(scale of 0-

10)

Future quality 
without offset 
(scale of 0-10)

Future 
quality with 

offset (scale of 
0-10)

45.5 Hectares
Risk of loss 
(%) without 

offset
3%

Risk of loss 
(%) with 

offset
1%

8 Scale 0-10

Future area 
without offset 

(adjusted 
hectares)

207.6

Future area 
with offset 
(adjusted 
hectares)

211.9

36.40 Adjusted 
hectares

Time until 
ecological 

benefit
1

Start quality 
(scale of 0-

10)
9

Future quality 
without offset 
(scale of 0-10)

8

Future 
quality with 

offset (scale of 
0-10)

10 2.00 80% 1.60 1.60

Attribute 
relevant to 

case?
Description Units Information 

source

Attribute 
relevant 
to case?

Units Proposed offset Raw gain Confidence in 
result (%)

Adjusted 
gain

% of 
impact 
offset

Minimum 
(90%) direct 

offset 
requirement 

met?

Cost ($ total) Information 
source

No No

36.44 100.10%

0

Protected matter attributes

$0.00

$0.00

Future value with 
offset

Summary

 Cost ($)

Quantum of impact

Net 
present 
value of 

offset

% of impact offset Direct offset adequate?

Su
m

m
ar

y

Area of habitat 36.4 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start valueTime horizon (years)

Quality 

Total quantum of 
impact

Number of individuals
e.g. Individual plants/animals

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes Greater Glider

Area

Area of habitat

Threatened species habitat

Adjusted 
hectares 214 100.10% Yes36.44

Threatened species habitat

O
ff

se
t c

al
cu

la
to

r

Total 
quantum of 

impact

Protected matter attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features
e.g. Nest hollows, habitat trees

Total 
quantum of 

impact

Area of habitat

No

2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

Koala

Vulnerable

0.2%

Im
pa

ct
 c

al
cu

la
to

r

Condition of habitat
Change in habitat condition, but no 
change in extent

Birth rate
e.g. Change in nest success

Number of individuals
e.g. Individual plants/animals

No

Mortality rate
e.g Change in number of road kills 
per year

Birth rate
e.g. Change in nest success

Condition of habitat
Change in habitat condition, but no 
change in extent

Net present value 
(adjusted hectares)Time horizon (years)

Key to Cell Colours

Future area and 
quality without offset

Area of community

Yes 36.40

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 
impact

Future area and 
quality with offset

Mortality rate
e.g Change in number of road kills 
per year

4.28 80% 3.42

Net present value 

3.29

Threatened species

Time over 
which loss is 

averted (max. 
20 years)

214Start area 
(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 
time horizon 

(max. 20 years)

20

Start area 
(hectares)

Start area and 
quality

Future value without 
offset

Number of individuals 0 $0.00

Direct offset ($) Other compensatory 
measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00
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Environmental Policy 
 

Environmental Impact 

 

As part of our sustainable approach to developing clean energy projects, Epuron Group 

commits to ensuring that the development, construction and operation of our projects leave 

a positive footprint on the environment.  We aim to be an industry leader in environmental 

management and continually strive to improve our environmental performance. 

 

This policy provides guidance to Epuron’s Directors and Staff in relation to the management 

of its current and future environmental impacts while carrying out its business activities.  It 

will ensure that: 

 

• All business is undertaken in accordance with all relevant legislation, and in 

accordance with the principles of Ecologically Sustainable Development, for the 

benefit of Epuron Group and its stakeholders. 

• Epuron Group considers the broader impacts on the environment in carrying out its 

business activities and mitigates these impacts where practical. 

 

Business Practices 

 

Epuron Group is committed in its business activities to abiding by the principles of 

ecologically sustainable development as defined in the Protection of the Environment 

Administration Act 1991 (NSW): 

 

• To use environmentally benign options in its purchasing arrangements where 

practicable, including: 

(a) Purchase of recycled and recyclable products where available; 

(b) Purchase of Green Power for office energy needs; and, 

(c) Purchase of carbon offsets in relation to vehicle fuel use. 

• To implement appropriate industry best management practices to reduce the impact 

of its operations on the environment. 

• To implement renewable energy projects using careful evaluation to avoid serious or 

irreversible damage to the environment, and to mitigate environmental impacts 

where practicable. 

• To develop an environmental management plan prior to commencement of onsite 

works in relation to the construction of its renewable energy projects. 

• To comply with all legal requirements in relation to management of the environment 

and natural resources 

 

Impact Minimization 

 

Epuron Group will provide leadership and actively participate in the minimization of 

environmental impact, by integrating considerations of environmental sustainability in all 

activities. We will: 
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• Continue to minimize our environmental impact, including pollution prevention,

promotion of waste minimization, reuse and recycling, the efficient use of resources

such as water and energy, and protecting cultural heritage.

• Manage land under our care responsibly, having due regard for local environmental

sensitivities.

• Maintain transparent and open lines of communication with landowners and other

relevant parties. Undertake to uphold our duty of care for; respect for; and

restoration of any damage to; their land.

• Comply with all relevant environmental legislation and other requirements including

best industry practice.

• Educate and train employees and contractors to conduct their activities in an

environmentally responsible manner.

• Ensure that this policy is communicated to all persons working for or on behalf of the

organization(s) and is readily available to the public.

Responsibilities 

The Executive Directors of Epuron Group are responsible for allocating the necessary 

resources to allow this policy to be achieved. The Staff of Epuron Group are responsible for 

raising issues that they are involved with, or observe, with the Executive Directors and for 

identifying opportunities to act on this policy. 

At Epuron Group our mission is to produce electricity through the commercialization of 

renewable energy resources. We are proud of our environmental, health and safety records 

and continue to develop policies and procedures that endorse and support them. Our skilled 

inter-disciplinary project teams are proud of their strong focus on minimizing environmental 

impact and work, to ensuring key decisions consider risk and working safely. 

Epuron Group remains committed to growing a sustainable future 

Martin Poole  Andrew Durran 

Executive Director 06/01/2021 Executive Director 06/01/2021 
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Health Safety & Environment Management System Documents 
 

To be supplied for each project prior to commencement of construction 

 

 

 

Project Name: ____________________________________ 

 

 

Date of commencement of construction: _______________ 

 

Form No. Form Name Date 

received 

1 Statement of Responsibility Proforma  

2 Material and Equipment Standards  

3 Site Attendance Register proforma  

4 Workers Compensation Insurance Details  

5 Work Method Statement & Risk Assessment List  

6 Risk Assessment Form  

7 Work Method Statement Proforma  

8 Inspection Schedule  

9 Site Inspection Checklist  

10 Non-Conformance Report  

11 First Aid Treatment Register  

12 Incident/Hazard Report Form  

13 Accident Investigation  

14 Hazardous Substances Register & Risk Assessment  

15 Induction to Job Site  

16 Induction Register  

17 Skills/Competency Assessment Register  

18 Record of Toolbox Talks  

19 Personal Protective Equipment Issue Record  

   

 
 




